
I .. I . I i
,!
i, ,;rl

I

: '.DRAFT

RCRA Facrury luvesrrcArron (RFl)

Puasr IV Reponr

Clraru Hansons (Wrcnra) Flclurv
2549 New Yonr Avrruue

WtcntrA, KlttsAs

EPA lornrrrrcAnoN No KSDOO7246846

Volume I or 2

Prepored by:

Co me ron - Cole

5777 CrNrnar AveNUr, Surr 20 -

Bouroen, Coronloo 80301
RCRA

lffiillillffil[[ilililllill[il
534683

Juw 24,2014



TABLE OF CONTENTS [t-
,fr-

ll"*r. 
..e r-? rrt!!

iro
EXECUTIVE SUMMARY ..........vI

I INTRODUCTION...

REPORT

FACILITY BACKGROUND AND

NoRrH INDUSTRTAL CoRRTDoR (NlC) Srr.....

I

I

3

3

5

6

6

6

7

8

I
9

I
9

2 PREVIOUS INVESTIGATIONS

3 ENVIRONMENTAISETTING....

3.1.1 Upper Zone

3.1 .2 Lower Zone

3.2 SUNTICT WATER HYDROLOGY.

1.2

1.3
't.4

3.3.1 Site Soil Conceptuol Model

3.3.2 Site Groundwoter Flow Conceptuol

3.3.3 DissolvedCOCTronsportConceptuolizotion....

4.1.1 lnstqllotion of Soil

4.1.2

4.1.3 Sediment Sompl

o
l0
r0
ll
lt

l3
r3
14

l5
l5
l5
l5
l6

4.1.4

4.1.5

4.1.6

4.1.7

Porewoter Sompling

Aquotic Detritus Sompling.....

Groundwoter Sompling..

Boring Decommissioning, Surveying ond Groundwoter Elevotion Survey.........

4.1 .8 Equipment Decontqminotion............... ......... I 6

4.3.2 Groundwoter ond Surfoce Somple Doto Quolity ---------. ..........1 9

4.4 PHASE !V lNVEsrGATroN AREAS....... .......................1 9

4.4.1 lnvestigotion of Six SWMUs Deferred During Previous RF11nvesti9otions................................19

ll

o



4.4.2 lnvestigotion of Eight SWMUs for Corrective Acfion Purposes ond Closure Activities ...........21

4.4.3 lnvestigotion of Two Additionol Areo of Concerno 4.4.4

4.4.5

4.4.6

4.4.7

4.4.8

4.4.9

4.4.10

lnvestigotion of SWMU #1, SWMU #4 ond SWMU #25.............

lnvestigotion of SWMU #22 (Solvent Still Areo).

Evoluotion ond Chorocterizofion of Verticql Distribufion of Contominonts in Groundwoter

Verticol Contominqnt Distribution Evoluotion Method.......

Chorocterizotion ond Three-Dimensionol Downgrodient Delineotion To Support CA.750...

lnvestigotion of Chisholm Creek...........

Evoluotion of Existing Monitoring Well Network..................

2

25

26

26

27
28

28

28

28

4

4.4.11 lnvestigotion of Other SWMUS or AOCs for Source Control

4.4.12 Other Areo - AOC #8 PosstsLr FoRMER DRUM sroRAGE AREA

4.5 lNVrSrOlrroN OF POTENTIAL INDOOR AIR R|SKS...... ...................3

4.6.1 Western Region

4.6.3 Eostern

4.7 GeorrcnNrclL REsuLTs

4.8 GnouNourER ANALYTTcAL REsuLTs...... ......---...--.-45

4.8.1 Constituents of Concern (COC).......... .-.......45

4.8.2 Volotile Orgonic Compounds (VOCs) in Upper Zone Groundwoter .........-.-.---...46

4.8.3 Semi-Volotile Orgonic Compounds (SVOCs) in Upper Zone Groundwoter

4.8.4 Diesel-Ronge Orgonic Compounds (DROs) in Upper Zone Groundwoter................................47

4.8.5 Metols in Upper Zone Groundwoter

4.8.6 Genero! Chemistry in Upper Zone Groundwoter

4.8.7 Lower Zone Groundwoter VOC Results ....-.....-..............49

5 EXTENT OF SITE IMPACTS....

5.1.1 Constituents of Concern (COC)..........

5.1.2 Delineotion of Extent of lmpocted Soi1...............

5.2.1 UpperZoneGroundwoter........

5.2.2 LowerZoneGroundwoter.........

5.3 AOC#12 RlotocnrmsTRYCHARAcrERlzATloN...

5.3.1 Soil Rodiochemistry

5.3.2 Rqdiochemistry in Upper Zone Groundwoter........

5.3.3 Rodiochemistry in Lower Zone Groundwoter........ ........59

5.5 RtsK ASSESSMENT

5.5.1 Humon Heqlth Risk Assessment

5.5.2 Screening Level Ecologicol Risk Assessment

6 SUTVITUIARYANDCONCLUSIONS....... ......62

3 I

I

2

2

39

o
50

50
50
50
54
54
58

s8
58

59

llr

o
ff, 

*. a. eh Fd6



6.2

6.3

6.4

6.5

2

3

3

3
O

o

CHEHoLM CREEK

7 R.EFERE

Table I

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table l0

Figure I

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure l0

u

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

2

3

4

5

6

7

I
9

IIST OF TABLES

Summary of Previous lnvestigations

Summary of Historic Sample Locations and Analytical Parameters

Summary of Phase lV Sample Locations and Analytical Parameters

Soil lnterim Action Objectives

Summary of Soil Exceedances of the IAO

Summary of Geotechnical Analyses and Results

Summary of Groundwater Exceedances October 2013

VerticalVOC Distribution in Upper Zone Groundwater

Soil Radiological Analpical Results

Analpical Results for Air Samples

LIST OF FIGURES

Site Location Map

Site Map - SWMUs/AOC Locations

Site Map - NIC
Soil Borings and Well Locations

Geologic Cross-Sections (2005)

Hydrogeologic Cross-Section A-A' (20 I 3)

Hydrogeologic Cross-Section B-B' (20 I 3)

Hydrogeologic Cross-Section C-C' (20 I 3)

Hydrogeologic Cross-Section D-D' (20 I 3)

Hydrogeologic Cross-Section E-E' (20 I 3)

Groundwater Contour Map of Upper Zone (October 2013)

Groundwater Contour Map of Lower Zone (October 2013)

Site Map - Facility Regions

Total Extent of Organic Compounds Exceeding lAOs (0-20ft)

Upper Zone - Tetrachloroethene lsoconcentration Map (October 2013)

Upper Zone -Trichloroethene lsoconcentration Map (October 2013)

Upp"r Zone - Cis- 1,2-DCE lsoconcentration Map (October 201 3)

Upper Zone - Vinyl Chloride lsoconcentration Map (October 20 ! 3)

Lower Zone- Trichloroethene Isoconcentration Map (October 2013)

o
lv H\* n\ Ty[d'* J



o
IIST OF APPENDICES

Boring Logs

Data Summaries

Laboratory Analpical Reports
Daa Validation Summary and Reports
Site Radiological Scoping Survey, USA Environment, LP
Ecological Risk Assessment, RBR Consulting
Human Health Risk Assessment, RBR Consulting

m

ABBREVIATIONS AND ACRONYMS

Area of Concern
American Society for Testing and Materials

below ground surhce
Benzene, Toluene, Ethyl Benzene, and Xylenes

cis- 1,2-dichloroethene

Corrective Measures Study

Constituents of Concern
Comprehensive Environmental Response, Compensation, and Liability Act
Continuously Operating Reference Station
Dense Non-aqueous Phase Liquid

Diesel Range Organics

feet
feet per foot
feet per year

Global Positioning System

Groundwater Screening Level

Human Health Risk Assessment

Hydrocarbon Recyclers, !nc.

HydraSleeve

Hazardous and Solid Waste Amendments
Heating Ventilation, and Air Conditioning
lnterim Action Objective
lnterim Measures Work Plan

Kansas Department of Health and Environment
Kansas Department of Health and Environment-Residential
Laboratory Control Sample

Laboratory Control Sample Duplicate
Laid law Environ mental Services

Light Non-aqueous Phase Liquid

Maximum Contaminant Level

microgram per kilogram

milligram per kilogram

t:
.l

ti a

, :t
!a.,,1 ,

. -',1

$

I

,

i
t.

mdx
it iu. ;i*"\- iAppendix A

Appendix B

Appendix C
Appendix D
Appendix E

Appendix F

Appendix G

o

AOC
ASTM

bgs

BTEX

cis- 1,2-DCE

CMS

coc
cERCt.A
coRs
DNAPL
DRO
ft
ft/tt
ftlyr
GPS

GSL

HHRA

HRI

HS

HSWA

HVAC
rAo
IMWP
KDHE

KDHERES

LCS

LCSD

LES

LNAPL
MCL
pslw
mg/kgO

v



o

o

pg/m3

MS

MSD

msl

Nlc
OA
OVM

PAH

PARCCS

PCB

PCE

PDQO
PID

Pci/l
PPM

ryc
QAPP

QA/QC
RCRA

RFI

RSK

RI

RPD

RSC

RSL

SAP

scsc
SK

SLERA

soP
ssL

svoc
SWMU
TCE

TMB

TPH

TOC
TVOC
USCS

USEPA

USPCI

VC
voc
l,l-DcA

i : -.-

microgram per cubic meter ' mf) ,F, 
**:*

Matrix Spike frPr * r- i-''"a I d

Matrix Spike Duplicate

Mean Sea Level

North lndustrial Corridor
Other Area

Organic Vapor Monitor

Polynuclear Aromatic Hyd rocarbons

Precision, Accuracy, Representativeness, Comparability, Completeness and Sensitivity

Polychlorinated biphenyls

Tetrachloroethene

Project Data Quality Objectives

Photoionization Detector
Picocuries per liter
Parts Per Million

Polyvinyl Chloride

Quality Assurance Proiect Plan

Quality Assu rance/Quality Control
Resource Conservation and Recovery Act
RCRA Facility lnvestigation

Risk Based Standards for Kansas

Remedial lnvestigation

Relative Percent Difference

Reid Supply Company

Regional Screening Level

Sampling Analysis Plan

Service Chemical Supply Company

Safety-Kleen (Wichia), lnc.

Screening Level Ecological Risk Assessment

Standard Operating Procedures

Site Screening Level

Semi-Volatile Organic Compound

Solid Waste Management Unit

Trichloroethylene

Trimethylbenzene
Total Petroleum Hydrocarbon

Total Organic Carbon

Total Volatile Organic Compounds

Unified Soil Classification System

United States Environmental Protection Agency

U.S. Pollution Control, lnc.

Vinyl Chloride
Volatile Organic Compound

l,l-Dichloroethaneo
vl



mm A.
IJ Lt 6.-"

FE T'

r: '' -liiI

o

o

EXECUTIVE SUMMARY

This report presents the results of the Resource Consenration and Recover), Act (RCRA) Phase lV Facility

Investigation (RFl) at the Clean Harbors Kansas, LLC facility. The facility is approximately six acres in size

and located at2549 New York Avenue, in an industrialized area of Wichita, KS. The propert), has been used

for manufacturing and/or chemical waste handling for approximately 60 years. The facility currently operates

under a RCRA permit to conduct regulated waste management activities.

During 1999, a Phase I RFI was conducted to investigate solid waste management units (SWMUs) and areas

of concern (AOCs) identified in the RCRA Facility Assessment Two supplemental RFI field investigations

(Phases ll and lll) were performed from 2001 through 2005 to gather additional data required to fully assess

whether releases to the soil and/or groundwater had occurred. The current Phase lV RFI investigation was

conducted in four field events between September 2013 and February 2014. The work focused on an

evaluation of the nature and extent of soil and groundwater quality impacs at specific SWMUs and AOCs
identified at the facility as paft of previous RFls.

Phase lV RFI work included collection of additional lithologic daa to supplement e><isting information

describing subsurface stratigraph),. Lithology data was collected from borings placed along eight transects

across the Facility and was used to generate cross-sections and refine the interpreation of the subsurhce

particularly in the southwestern portion of the facility where the continuity of the intermediate clay lens is

not known. Lithologic daa collected is consistent with historic interpretations showing the presence of five

stratigraphic units. The uppermost unit is composed of clay underlain by a unit of coarse sand and gravel

(referred to as the upper groundwater zone) with occasional clay lenses. The third unit is a thin clay layer

(intermediate clay) underlain by an additional sand unit (referred to as the lower groundwarer zone). The
base of the lower sand unit is weathered bedrock (mostly clay) and the Wellington Formation. Lithologr
data confirms that the intermediate clay layer is not continuous in the south-southwest portion of the
facility.

The Phase lV field investigation included installation of 247 borings to collect soil and groundwater data. The
data was used to supplement existing hydrogeologic and hydrochemical information to further delineate soil

and groundwater impacts beneath the facility. Samples were also collected to assess the potential for vapor
intrusion and air quality impacts in the administrative building and to perform an ecological risk assessment

for Chisholm Creek Soil and groundwater samples were collected from 22 SWMUs, four AOCs, and two
other potential source areas.

From the 247 borings insalled during the Phase lV field investigation, 892 soil samples were collected from
the surface to 44 ft below ground surhce (bgs). Samples were submitted for analysis of a combination of
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), pesricides, herbicides,

polychlorinated biphenyls (PCBs), diesel range organics (DRO), metals, and total organic carbon (TOC).
The analpical results were compared to the hcility lnterim Action Objectives (lAOs) presentd in the Draft
RCRA Interim Remedial Measure Work Plan (IMWP) for soils that was conditionally approved by the Unitedo
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States Environmental Protection Agency (USEPA) on May 6, 2014. Organic constituents and metals

detected above the IAO include l9 VOCs, one SVOC (aniline), and three meals (arsenic, chromium and

lead).

A total of eleven VOC source areas were identified in the three regions of the frcility. The three regions

are identified as the following

Western Region: Building C, Trailer Parking Area and Southwest Fence Line Area

Central Region: Building D and West of Building B (Former Paint Pit)

Eastern Region: West of Building I (Former Still Area), North of Building J, Building J, South of
BuildingJ, East of BuildingJ and Northeastern Corner

During the field investigation 136 groundwater samples were collected from 8l borings and four wells in
both the upper and lower groundwater zones. Groundwater samples collected from the upper

groundwater zones were analyzed for VOCs, SVOCs, DRO, radio chemistrT, metals, and general chemistry.

Lower zone groundwater samples were analyzed for VOC and radio chemistry only. Data from all

groundwater samples were compared to the most recent (March 2014) Kansas Department of Health and

Environment (KDHE) Tier 2 Risk-Based Residential Groundwater concentrations. Where data were

incomplete in the KDHE Tier 2 tables, USEPA Maximum Contaminant Levels (MCL) concentration were

used. Organic constituents and metals were detected above these groundwater screening levels. The

constituents exceeding the groundwater screening levels in the upper zone include ten VOCs, one SVOC

and six metals. DRO was detected in three groundwater samples from SWMU #ll. One organic,

trichloroethylene (TCE,) was detected above the screening level in samples from the lower zone.

Historical operations at the hcility led KDHE to conduct a site radiological survey in 2010 using a handheld

instrument to obtain surface readings of radioactivity. Results of this study suggested that the subsurhce

may contain radium at levels above background concentrations. ln September 2013, USA Environmenq L.P.,

was retained by Clean Harbors in 2013 to perform a radiological screening surye), of the hcility to evaluate

and supplement data presented in the KDHE reporL The radiological screening suryey consisted of site wide

screening with a handheld radiological detector and collection of soil samples to depths of five feet bgs.

Groundwater samples for radiological analysis were also collected as part of the Phase lV RFI lnvestigation.

Based on their preliminarT investigation and a follow up Multi Ag.nqr Radiation Survey and Site lnvestigation

Manual (MARSSIM) Survey, USA Environmental concluded that portions of the hcility that had been

previously linked to low levels of radium contamination do not currently indicate significant soil

concentrations that would require remediation under any state or federal guidelines for radium. The

radiological surve), and MARSSIM Survey were overseen and approved by KDHE. Soil and groundwater

samples were collected for radium 226 and 228 analysis. Results of laboratory analysis did not indicate

concentrations of radiological parameters above back;ground concentrations.

Sediment, surface water, porewater, and macroinveftebrate samples were collected from Chisholm Creek
The daa was used to perform a Screening Level Ecological Risk Assessment (SLERA) to determine the
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potential for adverse effects to ecological receptors in Chisholm Creek A limited number of compounds

(arsenic, barium, lead, acenaphthene, l,l,l-TCA) were found to be present at concentrations o<ceeding

conservative screening criteria. Further evaluation of the distribution of these compounds relative to the
results of the macroinvertebrate survey provided no evidence that the detected concentrations were related

to any habitat degradation within Chisolm Creek or site related activiries.

Groundwater data was collected to evaluate vertical distribution of VOC concentrarions in the
groundwater. The objectives of this evaluation were two-fold. Primarily the evaluation was done to identifr

any potential regions where contaminants were concentrated as a function of vertical conductivity.

Secondarily, the evaluation was used to verify that samples collected from monitoring wells with long

screens were not introducing a low bias in the daa due to the well construction. The results of the
evaluation do not support significant vertical contaminant distribution within the upper or lower zones. The

results indicate that the sampling method used at the facility is representative of the full distribution of
constituent concentrations present

Air quality samples were collected in Building E (Administration Building) to evaluate the potential for
adverse effects on the indoor air quality due to subsurface VOC contamination. Two breathing zone air

samples, two sub-slab vapor samples, and one background air sample were collected and the analpical

results were compared to the most recent (March 2014) KDHE Residential lndoor Air screening levels. All
results were reportd below the KDHE sandards with the exception of the breathing zone sample collected

in the basement of the building. The sample collected in the basement had a detected concentration of
1,2,4-Trimethylbenzene (TMB) of 18 micrograms/cubic meter (pg/m3) above the sandard of 7.3 pg/m: for
this compound. This compound was not detected in either sub-slab samples or at elevated concentrations

in the background sample collected outside behind Building A. Review of groundwater and soil daa did not
yield a source for 1,2,4-TMB within reasonable distances of Building E that would contribute to \rapor

intrusion. This daa was fufther evaluated in the Human Health Risk Assessmenc
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I INTRODUCTION

This report presents the results of a Phase lV Resource Conservation and RecoveD/ Acr (RCRA) Facility

lnvestigation (RFl) for the Clean Harbors Kansas, LLC facility (the facility). The facility is located at 2549

New York Avenue, in an industrialized area of Wichita KS (Figure l). This report is being submitted in

accordance with the Clean Harbors Kansas, LLC, Hazardous and Solid Waste Amendments (HSWA) Part ll
RCRA Permit (Permit) Section ll!.E.3.1 that requires the facility to "conduct additional RFI Work to
characterize the nature, direction, three dimensional ocent, rate of movement, and concentration of
releases of hrnrdous waste and/or hrzardous constituents from specific Sotid Waste Management Units
(SWMU) and/or Areas of Concern (AOCs) and their actual or potential receptors.

The Phase IV RFI was conducted in four field events between September 2013 and February 2014. The
investigation focused on an evaluation of the nature and extent of soil and groundwater quality impacts at
specific SWMUs and AOCs identified at the facility as part of previous RFls. The September 2013 field event
was conducted according to a RF! Phase lV Work Plan submitted to the United Sates Environmenal
Protection Agency (USEPA) Region 7 and conditionally approved on August 27,2013. The Phase lV Work
Plan identified the initial sampling activities and provided a description of investigation methodologies,
standard operating procedures (SOPs), and a Quality Assurance P.oject Plan (QAPP) for the RFl.

Subsequent field events were conducted based on the results of the September 2013 field event and were
focused on delineating COC concentrations in soil to interim action objectives (lAOs) esablished for the
facility and conditionally approved by the USEPA in May 2014.

l.l RFI OayecrvEs

The objectives of the Phase lV RFI are to:

Satisfr permit conditions under Section lll.E.3 of the Permiro

Collect subsurhce data required for the partial closure of Buildings B, D and J as described in the
Closure Plan for Buildings B, D and J.

Collect additional data requested by Kansas Department of Health and Environment (KDHE) and

the USEPA in response to previous RFI submittals.

Collect data to be used in evaluation of potential site remedies under the subsequent Corrective
Measures Study (CMS) for the facility.

As required in Permit Condition lll.E.2, this field investigation focused on daa collection in the following
areas:

l) Delineate the vertical and lateral extent of the soil and groundwater impacts beneath the following areas

of the faciliqc

A. Six SWMU's not previously investigated during previous RFI work;

a

a

a
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o
l) SWMU #2 - Waste Blending and Drum Processing Area,

2) SWMU #3 - Former Drum Processing Area,

3) SWMU #10 - Drum Crusher,

4) SWMU #l I - Crushed Drum Roll-Off Boxes,

5) SWMU #13 - Drum Dock

6) SWMU #14 - Building C Drum Storage Warehouse,

B. Eight SWMUs associated with Buildings B, D, and J proposed for closure;

l) SWMU #5 - Building D - Sparging Area,

2) SWMU #6 - Building D - Hot Rooms,

3) SWMU #7 - Building D - Elevated Tank Storage Area,

4) SWMU l*8 - Building D - Regulated Waste Storage Area,

5) SWMU # 9- Building D - Solids Dr7er,

6) SWMU#2| - BuildingD- Cyclone,

n SWMU #15 - BuildingJ and,

8) SWMU #16 - Building B - Corrosive Waste Storage Area.

C. Two additional AOCs identified subsequent to work completed as part of the Phase

lll RFI;

l) AOC #l I - Bulk Storage Tanks, and

2) AOC #12 - Area of Elevated Radium 226,

D. Subsurhce soils beneath SWMU #1, fu+ and #25 or provide justification to defer
investigation of this area;

E. SWMU #22 - Solvent StillArea;

Characterize vertical contaminant distribution in groundwater beneath the f.acility;

Collection of data in support of a CMS for all SWMU or AOCs required under permit condition
lll.l through lll.K

Characterize and delineate (three dimensions) groundwater contamination emanating from the
f.acility to support completion of the Corrective Action Environmental lndicator for Groundwater
(Form CA750);

Define the hydrogeologic interaction between groundwater contamination and Chisholm Creek to
suppoft an ecological and human health risk assessment;

o
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Evaluate the existing groundwater monitoring network;

ldentify and characterize any other SWMU, AOC, release or areas as necessary to evaluate
source control and facility-wide corrective measure options;

o ldenti& potential indoor air risks associated with releases at rhe facility; and

1.2 Reponr OncexzaloN

The facility setting, waste handling and regulatory history, previous facility investigations, and regional geologr
and hydrogeologt have been described in deail in previous RFI and semi-annual groundwater monitoring
reports and are not included in detail as paft of this report

This RFI report is organized to present the following information.

Section l: lnformation on the objectives of the Phase !V RFI facility and baclqground operations
and work, the SWMUs and AOCs investigated, a description of the NIC site and a facility
description.

a

a

a

a

o

a

o

Section 2: Summary of Previous RFI lnvestigations.

Section 3: An overview of the environmental setting and site conceptual model.

section 4: Summary of work conducted to meet the Phase lv RFI objectives.

Section 5: Discussion of results and source characterization.

Section 6: Summary and Conclusions.

Appendices A through F that provide supporting daa.

Facrurv BacrcnouND AND OpeRanoNs

o

a

t.3

The subject site is currently used as a l0 day storage and transfer facility for Clean Harbors, although it has

historically been used for a variety of industrial purposes since the !940s. Berween the 1940's and 1979,
Enmar Paint operated a paint manuhcturing facility on the site. Reid Supply Company (RSC) began handling

and managing hazardous waste subject to RCRA regulation on June l, 1979. The wastes RSC handled
included spent solvents, spent electroplating baths, and sludges generatd off-site. The southwestern portion
of the facility was referred to as the South Plant and the northeastern portion, east of 25th Street, was
referred to as the North Plant Bulk storage and solvent rectamation through settling and distillation
occurred at the North Plant Blending into fuel supplement for off-site energy recovery occurred at the
South Plant Otherwise, the waste was shipped to another RCRA facility for trearment or disposal.

Hazardous waste operations reportedly ceased at the North Plant in 1985 and RSC leased it to Serrrice

Chemical Supply Company (SCSC). During SCSC's operation, it conducted operations that involved acid

J
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repackaging and distribution of industrial chemicals. ln January 1990, SCSC moved its operations from the
facility.

After 1985, ownership changed several times, but the facilities continud to be used for chemical processing
and waste management activities including the recycling or processing of solvents and other wastes, and the
blending of wastes for kiln fuel. Consenration Services, lnc. purchased certain assets, including the RCRA
permig from RSC in 1986. Hydrocarbon Recyclers, lnc. (HRl), a subsidiarT of U.S. Pollution Control, lnc.
(USPCI), acquired Conservation Services, lnc. in 1988. USPCI was owned by Union Pacific Corporation
from 1988 through 1994. Laidlaw Environmenal Services (LES) purchased USPCI in 1995; LES changed the
nametoSafety-Kleen(SK)lnc.afteracquiringSKin 1998. EffectiveSeptemberT,2002,CleanHarbors, lnc.
purchased from Safety-Kleen Services, lnc. certain assets of the Chemical Services Division of Safety-Kleen

Corporation. As a result of the sale, Clean Harbors Kansas, LLC is, as of September 7,7002, the owner of
the regulatory permits and operator of the equipment and assets located at the facility, which were formerly
owned and operated by Safety-Kleen (Wichia), lnc.

The facility was first permitted as a hazardous waste management facility operating under a RCRA part I

oPerating permit (EPA ldentification Number KSD007246846) initially issued by KDHE on April Z 1995 and
most recently renewed on September 28,2012. Wastes historically handled at the facility include paints
(and related wastes), batteries, fluorescent lights, incinerable hazardous solids, lab packs, mercury household
ha,ardous wastes, off-specification and production wastes from industries, both chlorinated and non-
chlorinated petroleum-based waste solvents, plating wastes, and corrosives.

The facility currently oPerates under a RCRA permit to conduct regulated waste management activities that
include the storage, treatmeng and recovery for recycling of hazardous and non-hazardous wastes and
otherwise manages RCRA hazardous and nonhazardous wastes, sludges, solids and liquids for shipment to
other facilities for treatrnent, reuse, or disposal. Hazardous waste management at the facility includes fuel
blending for energr recover/, neutralization, accumulation of materials for reclamation, accumulation for
hazardous waste landfill disposal, repackaging for incineration, and storage of industrial waste waters for
subsequent discharge.

Storage of materials at the facility occurs in containers (generally drums). The facility currently has five active
permitted storage areas (Building C, Building l, the Processing Area, the Drum Dock and Building J), and
eight permitted tanks previously used for storage and treatment All storage tanks, the Process Area and
Building C are or soon will be undergoing closure.

Wastes are received at the facility in drums and in bulk by tanker trucks. The drummed waste is managed in
Building C. The bulk liquid waste from anker trucks is offloaded to tanks at a truck bay located along the
south end of the Processing Area. Building ! is also permitted for waste handling in three container
management units. The facility layout with designated SWMUs and AOCs identified is presented as Figure 2.
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1.4 NoRrn lxousrnnl Conruoon (NlC) Srre

The facility is located within a large industrial area referred to as the North lndustriat Corridor, or "NtC"
(Figure 3). The NIC is located in north-central Wichia and is comprised of over 4,000 acres of commercial,
industrial, residential, agricultural, and recreational properry. The NIC consists of at least one former
Comprehensive Environmenal Response , Compensation, and Liability Act (CERCIA) (i.e., Superfund) site
(29th and Mead) that was combined with two other identified sites (the Norrheast lnvestigation Area and
the l3th and Washington Site), delisted, and turned over to the City of Wichia to be managed with KDHE
and USEPA oversight Daa collected during the Phase lV RFI field investigation may also be used for further
assessment of NIC contamination.
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2 PREVIOUSINVESTIGATIONS

The Phase lV RFI work supplements field activities initiated with the Phase t RFI conducred in 1999, Phase ll
RFlconducted in 200!, and Phase lll RFI performed duringthe period of August 2002 throughJanuary 2005.

These RFI investigations have been described in deail in previous RFI reports and a chronological summary
of each event is Presentd in Table !. Table 2 presents a summary of historical samptes collected and the
analysis performed. Soil borings and well locations are shown in Figure 4. The previous investigations are
summarized briefly below.

2.1 RFI Prnse I

The Phase I RFI field work was initiated in November and December 1999 and completed in April 2001.
The primary objective of the Phase I RFI was to investigate SWMUs and AOCs identified in the RCRA
Facility Assessment to assess whether releases occurred into the subsurface soil and/or groundwater. The
work included installation of 44 soil borings (B- I through B-44) with soil sampling generally limited to rhree
feet below ground surface (fo bg9. Five e><ploratory direct-push borings (EB- I through EB-5) were advanced
and logged with electric conductivity technolog;r. Discrete groundwater grab samples were also collected at
three different depths within each boring for VOC anatysis.

A total of l0 groundwater monitoring wells were insalled. Six wells were installed in the upper zone of rhe
alluvial aquifer (SK-lS through SK-6S) and four lower zone wells (SK-lD, SK-2D, SK-3D and SK-SD) were
insalled.

Five surface water samples were collected from the East Fork of Chisholm Creek and analyzed for VOCs.

ln the Phase I RFl, samples from each boring were analyzed for a combination of the following parameters:

PH; the RCRA metals; semi-volatile organic compounds (SVOCs); rotal petroleum hydrocarbons (TpH);
pesticides; polycyclic aromatic hydrocarbons (PAHs); benzene; totuene; ethyl benzene; xylenes (BTEX); and
VOCs. Analysis of pesticides, PAHs, BTEX and TPH were per{ormed only in areas possibly impacted by
such chemicals based on arnailable site information as specified in the Phase I Work Plan. Because many of
these constituents were not present in Phase I samples, subsequent RFI phases focused on VOCs, SVOCs
and meals.

2.2 RFI Pxase l!

The Phase ll RFI was conducted during November 200!, when 39 additional direct-push borings (B-45
through B-83) were advanced to further assess the extent of soil impacts south of Building C near the
loading ramp in SWMU #24; south of the processing area (SWMUs I and 4); south of the former paint can
burial pit (SWMU #20); east of Buildings J and K (SWMUs #15,#23 and Area of Concern (AOC #6)); and,
between Buildings I (AOC #3) and J (SWMU #15) along the rail spur.

From the 39 borings, a toal of 55 soil samples were collected and analyzed for VOCs and 34 samples were
ana[zed for RCRA meals (arsenic, barium, cadmium, chromium, tead, mercury, selenium, and silver). Fouro .i,r.'i i i.i.t,!r r !
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additional monitor wells were installed. Two off-site shallow wells (SK- l0S and SK- I lS), one on-site shallow

well (SK-B68), and one on-site deep well (SK-4D).

A second round of surface water samples were collected at the same location as the five samples collected
during the Phase I investigation.

2.3 RFI Pxase lll

The Phase lll RFI was conducted during the period of August 2002 through January 2005. The Phase lll RFI

included insallation of 30 borings to assess the lateral e)cent of VOCs detected in soit during previous RFI

phases. The borings were advanced south of Building C (SWMU #24), the vicinity of the dry solids gondola
(SWMU #17), the open are.r along the southwest corner of the subfect properr), (SWMU #18), in the
noftheastern corner of the facility (Other Area (OA) ffiIAOC #10), outside of the easrern fence, south of
BuildingJ (SWMU #15), and north of Building A Soil and groundwater samples were collecred from select
borings. One additional shallow well (SK-B92), was insalled to evaluate groundwater quality in the area

south of Building C (SWMU #24).

During October 2003 soil borings B-87, B-88, B-89, B-107, B-108, and B-109 were installed on the sourh side
of the facility to further define the o<tent of constituents detecred in 8-76 which is adjacent to the southern

ProPerty boundary in SWMU #18. Groundwater samples were also collected from five of the six sample
locations.

During October 2004, three deep monitoring wells (SK-7D, SK-8D, and SK-9D) and one shallow well (SK-

8S) were insalled to further assess groundwater quality upgradient of the facility. ln January 2005, additional
soil borings were advanced in the vicinity of Building J (SWMU #15), in the northwest corner of the facility
(OA #6/AOC #10), and south of Building C (SWMU 24).
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3 ENVIRONMENTALSETTING

The following sections provide a brief summar/ of the site conceptual model as it relates to the hcility
hydrogeology, the constituents of concern detected in soil and groundwater. Section 4 of the 2006 RFI

Reporu provides deailed descriptions of the climate, physiographl, and vicinity land use. The information
remains relatively unchanged and is not discussed further in this reporL New daa has been collected as part
of the Phase lV RFI to further refine the interpretations of the subsurface geologlr, hydrogeology, and surface

water hydrologr.

The hydrogeologic and chemical data collected at the facility has been used to develop a site conceptual
model. This conceptual model provides a framework for undersanding how the subsurhce impacts

resulting from facility operations originated and evolved through time. Subsur-face daa collected during
previous facility investigations have been used to generate cross-sections of the subsurhce under the facility.

Hydrogeologic Cross-Section A-A'through C-C'were generated using daa from RFI Phases I through lll as

shown on Figure 5. These cross sections illustrate the principal hydrogeologic units and features beneath the
facility. Previous investigations have identified five stratigraphic units that comprise the shallow subsurface

beneath the facility. Areas of fill at the sur-face are underlain by an upper unit of clay that extends from
beneath the fill to approximately 15 feet (ft) below ground surhce (bgr) at the deepest poinr This upper
clay unit is underlain by approximately nine to 17 ft of fine ro coarse sand and gravel (referred to as the
upper zone) with occasional clay lenses. Below this sand lies another thin clay layer, approximately two to
six ft thick The intermediate clay is underlain by an additional eight to nine ft of sand (referred to as the
lower zone). The base of the lower sand unit is underlain by one to nine ft of weathered bedrock (mostly
clay) and the Wellington Formation (bedrock) that is approximately 200 ft thick in the vicinity of the facility
(PRC, 1990).

The Phase lV RFI included collection of additional lithologic data to supplement e><isting data associated with
subsurface stratisraPhy. Lithology data was collected from borings placed along eight transects across the
Facility and was used to refine the interpretation of the subsurface particularly in the southwestern portion
of the facility where the continuity of the intermediate clay lens is not known. Boring Logs are presentd in

Appendix A.

Five cross-sections (Figures 6- l0) were generated using historic lithologic daa along with Phase lV RFI data.
The Phase lV RF! daa is consistent with historic interpretations identifting the presence of tlre five distinct
layers discussed above. Cross-Section C-C' which is anchored in the southwestern corner of the facility
shows that the intermediate clay layer is not continuous in the south-southwest porrion of the facility. A
deep boring (Sl8-2D) placed southwest of SWMU #17 (Dry Solids Gondola Area) shows the presence of
the clay; however, the deep boring (S !8-5D), advanced on the south-southwest dge of the facility properr),
approximately 150 feet south of S l8-2D, lacked the intermediate clay lens.
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3.1 Srre HvonocEolocY

The groundwater flow system under the Facility consists of an upper shallow sand unit (upper zone), an

intermediate thin clay unig a deeper sand unit (lower zone), and an underlying low-permeability weathered
bedrock unit

Historic lithologic daa along with 14 samples collected for soil classification during the Phase !V RFI indicate
that the upper and deeper sand layers are both water bearing units comprised of relatively uniform sands.

The less permeable unit between is a thin layer of clay varTing in thickness from approximately 2 to 6 feer
The underlying bedrock formation has low permeability and does not constitute an important aquifer in the
area. The depth to bedrock in the area is approximately 39 ft bgs.

Natural groundwater flow beneath the facility is southeast towards Chisholm Creek There are no surface
water features such as lakes, rivers, or retention ponds that would provide localized infiltration and recharge
to groundwater with the o(ception of Chisholm Creek

3.1.1 Upper Zone
The depth to groundwater under the facility is typically 13 to 17 ft bgs but can yary a foot or more in
resPonse to precipiation events. Groundwater occurs in the upper zone under water able conditions. The
saturated portion of the upper zone, which is approximately l0 ft thick is underlain by a clay layer that
functions as a shallow, semi-confining aquiard at the base of the upper zone. The direction of groundwater
flow in the upper zone in is to the southeast Figure I I illustrates the groundwater potentiometric surface
from October 2013 for the upper zone. The horizonat hydraulic gradient for the upper zone is

approximately 0.0M5 feet per foot (fl/ft) across the facility and becomes steeper near Chisholm Creek.

Groundwater elevations are included on Figure Z Cross-section B-B', which intersects Chisholm Creek A
comparison of suface water elenations to groundwater potentiometric surface maps suggests that
groundwater in the upper zone is hydraulically connected to the East Fork of Chisholm Creek and that the
creek is a discharge point for the shallow groundwater beneath the facility.

3.!.2 Lower Zone
Groundwater occurs in the lower zone under semi-confined conditions across most of the facility. These
conditions are a result of an overlying oaro to six foot-thick clay layer. This clay layer may retard downward
migration of shallow troundwater and associated dissolved constituents to the lower zone. The weathered
bedrock and shale bedrock at the base of the lower zone provide a barrier to downward migration of
groundwater. Figure 12 illustrates the groundwater potentiometric surface from Occober 2013 for the
lower zone.

3.2 SuRrace Wanen Hyonolocy

During 2013 the facility installed several improvements that included the addition of gutters and downspouts
on Building C, insallation of sump pumpl and grading of areas on the nofth side of the facility to form
berms and slopes that will minimize precipiation ingress from larger intensity storm events. There is one
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main stormwater discharge pipe that runs east-west through the center of the facility to conve), stormwater
from the facility to the discharge point at Chisholm Creek approximately 150 ft easr There are several

drains located along the pipe to collect stormwater as it drains from the hcility. Precipiation that is not
conveyed by the stormwater system flows overland in various directions based on facility grading.

The East Fork of Chisholm Creek is the closest sudace water body to the f'acility and is located

approximately 150 ft east of the propert), boundary (Figure 4). This stream discharges to the Arkansas River

approximately three miles south of the facility. The East Fork of Chisholm Creek is concrete lined in places,

but near the facility it is unlined. The Northern lndustrial Corridor Remedial lnvestigation (NlC Rl) (CDM,
2002) indicated that the creek is a gaining stream. This is consistent with the water table map as shown on

Cross-section B-B' (Figure 7).

3.3 Srre CoxcEPTUAL Mooel

The constituents of concern (COC) released from the facility into the soil and groundwater underlying the
facility, have resulted in subsurface impacts in the form of soil, soil vapor, and dissolved phase groundwater
and surhce water contamination. The borings and wells used to develop the site conceptual model are
shown on Figure 4.

3.3.1 Site Soil Conceptual Model

The releases of COCs onto soil at the facility have resulted in subsurhce impacts to soil and groundwater.
The analpical results indicate that locations inside the facility contain detecable concentrations of COCs
(primarily VOCs with some SVOCs and meals). The cross-sections presented in Figures 5 through l0
illustrate the soil stratigraphy beneath the ficility. The COCs present in unsaturated zone soils potentially
provide a source of contamination to groundwater beneath the facility.

The capillary fringe zone above the water able interhce represents a smear zone wfiere residual COCs
have been spread over several vertical feet by seasonal fluctuations of the groundwater able. There is no
indication of pooled or persistent residual DNAPL at the facility, as the chlorinated VOC concentrations
decrease significantly with depth both within the upper zone and between the upper and lower zones.

DNAPL has not been observed or measured as a distinct separate phase in any of the monitoring wells, and

there are currentl), no dissolved-phase VOC concentrations that approach l% of their respective solubilities,
which is a generally accepted industry criterion for suggesting a potential for the presence of residual phase

DNAPL

The analytical results collected to date show that locations inside the hcility contain detectable
concentrations of COCs in the unsaturated zone from facility releases. The concentrations of select COCs
occeed IAO screening levels identified in the Draft lnterim Measures Work Plan (IMWP).

The COCs adsorbed to soil in the unsaturated zone potentially act as potential sources of soil vapor and
groundwater contamination at the facility. The Soil lnterim Measure using excavation described in the Draft
IMWP is designed to remove soil COC concentrations to levels below the lAOs and eliminate, to the extent
possible, these residual sources. ',)
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3.3.2 Site Groundwater Flow Conceptual Mode!

The groundwater flow system consists of an upper shallow sand unit (upper zone), a lateratly discontinuous

clay aquiard, and an underlying deeper sand unit (lower zone) that is positioned on top of an extensive shale

bedrock unit (Wellington Shale). Hydrogeologic Cross-Section A-A' shown in Figure 6 illustrates the
principal hydrogeologic units at the facility and the water able surface in the upper zone based on the Phase

lV RFI completed in September-Ocrober 2013.

Figures I I and 12 present the natural groundwater potentiometric surface of the upper and lower zones,

resPectivel)r, of the sand aquifer overlying the weathered bedrock Groundwater flow is to the southeast in

both the upper and lower aquifer zones toward the East Fork of Chisholm Creek The horizontal hydraulic
gradient for the upper zone of the shallow aquifer is approximately 0.0M5 frlft across the facility. The
hydraulic gradient near the creek is steeper (0.0084 ft/ft) as measured between SK- IOS and SK-SW-3. The
horizontal gradient calculated in the lower zone is approximately 0.002 ft/ft"

Upward gradients are typically observed in the majority of well pairs indicating that the potentiomerric
surhce in the lower zone is generally higher than the potentiometric surface in the upper zone. The clay
layer separating the upper and lower zones likely acts as an aquitard within the alluvial aquifer that can

impede the downward migration of groundwater and dissolved constituents to the lower zone of the
aquifer. However, in the southwestern portion of the facility, the aquiard is absent and the upper and tower
zones form a single permeable sand unit

Stresses to the regional groundwater flow system include regional groundwater pumping from remediation
and water-supply wells, aerial recharge from precipitation, stormwater retention, and groundwater discharge

to Chisholm Creek in the upper zone. The regional groundwater potentiometric surface in the Wichita area
contains localized areas of drawdown around remediation and production wetls. However, the ground water
suface at the site does not appear to be influenced by any regional groundwater pumping.

3.3.3 Dissolved COC Transpolt Conceptualization
Groundwater COC concentrations are present beneath the facility due to a combination of regional and
site-related sources. The facility lies within the NlC, which has been identified as having a dissolved
groundwater plume of chlorinated VOCs. Observed groundwater concentrations of VOCs on the eastern

Portion of the hcility aPPear to be the result primarily from source areas located upgradient of the facility.
Observed dissolved-phase concentrations on the central and western portion are similar to upgradient
concentrations and also appear to be connected to the regional groundwater plume. Sorbed VOCs both
upgradient of the facility and within the facility boundaries continue to provide rhe source for the VOC
plume.

The transport of COCs is by advective-dispersive flow, with diffusion playing a negligible role in the transpoft

Process. Groundwater flow velocities for the upper and lower zones are moderately high for
unconsolidated porous media at approximately 435 feet per yar (ftlyr). At these flow velocities, advecrion
and dispersion are the dominant transpoft processes acting on the porous media. Diffusion may play a role
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in the transporc of the COCs in the fine-grained silt and clay that separates the upper and lower zones in the
eastern portion of the site.

The laterally extensive clay aquitard, present over the majority of t}e facility with the exception of the
southwestern portion of the facility, significantly attenuates the concentrations of COCs between the upper
and lower zones as evidenced by the fact that the concentrations in the deeper lower zone are generally two
to five times lower than the concentrations in the upper zone. This decrease in concentration across this
fine-grained interface is a direct consequence of the increased sorption, slower vertical transpo6 and natural
degradation across the fine-grained aquiard.
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4 PHASE IV RFI

This section provides a description of Phase lV RFI field activities and resutts of analytical testing conducted
from September 30, 201 3, through February 12, 2014, at the facility. The following sections briefly describe
the field sampling methods employed during the field investigation. The RFI field and analytical results are
described in deail in Section 5.

4.1 RFI DaraAcgursrlox

The Phase lV RFI sampling Program was designed to address all the items required by the Facility Permit and
the RFlWork Plan, and includes the following

lnstallation of 247 borings using direct push technology to collect soil samptes, determine
Iithology, and collect groundwater samples.

Collection of soil samples for analysis of VOCs and SVOCs, pesticides, herbicides, potychlorinated
biphenlys (PCBs), total petroleum hydrocarbons as diesel range organics (DRO), to12t organic
carbon OOC), radium, metals, and general chemistry at select locations and depths.

Collection of groundwater samples for analysis of VOCs, SVOCs, DRO, radium, metals, and
general chemistry at select locations and depths.

Collection of sediment, porewater, surface \ /ater, and aquatic detritus samples to support an
ecological risk assessment.

Collection of ambient air and sub-slab air samples for analysis of VOCs to determine the potential
for vapor intrusion; and

r Boring decommissioning in accordance with KDHE regulations.

Below is a general summary of the approach that was used for each investigative activity performed as part
of the Phase lV RFl.

4.1.1 lnstallation of Soil Borings
Soil borings were comPleted in accordance with the conditionally approved Phase lV RFI Work Plan and
Sampling and Analysis Plan (SAP). Prior to any subsurface investigation, a facility-wide utility clearance was
conducted to minimize the potential of conacting subsurface utilities. However, a proprieary utility line
was encountered under the concrete slab within Building D. The building was subsequently de-energized
and work was able to proceed.

246 soil borings were drilled using a Geoprobe@ direct-push rig. The total depth of the soil boring5 ranged
from 5 ft bgs to 44 ft bgs. A lithologic log was prepared for each boring advanced to a depth greater than
five ft bgs during field activities completed in October 20 t3. Borings completed during subsequent field
events performed during the period from December 2013 through February 2014 were not logged as their
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locations were generally adjacent to existing borings that had previously been logged. Soil cores were

evaluated for any changes in subsurface lithology compared to the adjacent soil borings. All soil borings

were drilled under the technical supervision of a geologist or engineer.

Boring depths ranged from l0 to 25 ft bgs in the upper zone to 44 ft bgs in the lower zone. This target

depth was selected to allow for collection of samples to the bottom of the upper zone and to ensure

sufficient water volume for groundwater sampling. Continuous soil cores were collected using

polyvinylchloride (E/C) liners from the ground surface to the toal depth of the boring.

The depths where soil and groundwater samples were collected were documented in the field logs. For all

borings requiring a lithologic log (those with depths that are > five ft) the soil cores were removed from the

liner and evaluated in the field to document soil color, moisture content, odor, and lithology in accordance

with the Unified Soil Classification System (USCS).

All soil samples were screened in the field for VOCs using an organic vapor meter (OVM) equipped with a

photoionization detector (PlD). ln accordance with the procedures described in the approved Sampling and

Analysis Plan (SAP), both direct and headspace field screening using a zip lock bag were performed on all soil

samples and results recorded on field logs. Although the OVM readings cannot be used to directly quantify

VOC concentrations or identifr individual compounds, samples with OVM readings greater than 20 parts per

million (ppm) were used as indicators of potential soil contamination. This value was used to qualiatively

determine if extending the boring to a greater depth to collect additional samples was warranted to fully

delineate the vertical extent of impacts. ln addition, any sample that exceeded an OVM reading of 20 ppm

was submitted for laboratory analysis of VOCs. lf the 20 ppm value was obseryed in the sample collected

from the bottom of the boring the depth of the boring was advanced an additional five ft and OVM readings

collected and re-evaluated. For borings proposed to e><tend to a depth not greater than five ft, soils samples

were collected from a depth of two ft bgS and submitted for laboratory analysis. Samples were also

collected from a depth of five ft bgs but were held pending results of laboratorT analysis on the sample

collected from the two ft bgs. interval. Analysis of the sample collected from five ft bgs was completed only
if VOC's were detected in the sample collected at two ft bS.

4.1.2 Soil

A toal of 892 soil samples (including 60 split and mobile lab replicate samples) were collecred at varying

depths from the 247 borings and submitted for analysis in accordance with the methods specified in Table 4

of the Phase lV RFI Work plan. All soil samples for VOC analysis were collected using Terra Cor@
samplers and placed into the sample containers as soon as practicable after collection. The samplers were
pre-tared and provided by the laboratory to collect the appropriate soil volume for analysis. For each

sample the laboratory provided three vials; one preserved with methanol (for high level analysis) and two
with de-ionized water, a stir bar and bisulfate (for low level analysis). Additionally, a jar of soil was collected

and used by the laboratory to determine the dr7 weight of the soil that is used to determine the final VOC
concentrations by normalizing the results to the dry weight Samples for all other parameters were
collected using a decontaminated trowel and scooping the soil into the laboratory supplied container.

October 2013 samples were submitted to Accutest Laboratories for analysis as described in the RF! Work
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plan. Sample locations are shown on Figure 4. Samples collected during the December 2013, and January
and February 20!4 events were either analyzed by an on-site mobile lab (Environmental Priority Service,

Salina Kansas) or sent to PACE Analytical in Kansas City and analyzed ficr rheir sandard list of VOCs by

method 82608.

4.1.3 SedimentSampling
Eleven sediment samples were collected from the East Fork of Chisholm Creek Sediment samples were
collected using methods consistent with Field Sompling Guidonce Document #1215 - Sediment Sompling

(USEPA, 1999). Sampling points were spaced at intervals between 100 and 250 ft, due to variabitity in stream

bed accessibility and the amount of available sediment at any given location. Figure 4 shows the eleven

sample locations. Samples were collected from beneath the water surface using a sainless steel trowel. This

trowel was deconaminated between sample locations in order to prevent cross contamination. Samples

were submitted to Accutest Laboratories for analysis of VOCs, SVOCs, metals, and TOC.

4.1.4 Porewater Sampling

Eleven Porewater samples were collected from the East Fork of Chisholm Creek adjacent to sediment
sampling locations (Figure 4). Samples were collected in accordance with the operating procedure published

on February 28,2013 by the USEPA Region 4, Science and Ecosystem support Division for Pore Water
Sampling. Samples were collected at approximately six-inches beneath the water surface using a 36-inch
push point sampler, equipped with a disposable t/t-inch syringe adaptor, and plastic sheeting at least one-foot
in diameter to minimize su#ace water infiltration. Sampling points were chosen to closely match sediment
sampling points, so that each pore water sampling point was no more than a few feet from the area which
sediment was collected. The push point sampler was deconaminated in accordance with the SAP in between
sampling locations, and a new syringe adaptor was used for each sample. Samples were submitted to
Accutest Laboratories for analysis of VOCs, and toxaphene.

4.1.5 Aquatic Detritus Sampling

To assess the aquatic invertebrate community of Chisholm Creek four downgradient and one upgradient
macroinvertebrate samples were collected by RBR on October 3, 2013. Sample locations are identified on
Figure 4. The samples were shipped to and analyzed by Normandeau Associates lnc. A complete
description of the sampling protocol, locations, and results are provided in the Screening Level Ecological

Risk Assessment Repoft provided in Appendix F.

4.1.6 Groundwater Sampling

A total of I 36 groundwater samples were collected from 8l borings and four wells (SK- lS, SK-2S, SK- l25,
and MW-18) during the investigation. All groundwater samples were collecred using the procedures
described in the approved Phase lV RFI Work Plan.

Groundwater samples, collected from temporary borings were collected using a screen sampler installed at
the end of the direct push drilling rod. The length of the screen e><posed to the formation was initially set at
one foot and slowly increased at the discretion of the geologist based on the lithology encounrered. Theo :ir: i4r
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maximum length of screen exposed did not exceed two ft, with the exception of I I samples where the
screened interval was set at three ft to allow for sufficient groundwater infiltration to collect the sample.

These ll borings were: Sl-2, DC-Sump, Al2-10, Sl7-la, JC-7, JC-Sa, Jc-9, Jc-1, Jc-ll, stg-1, and St7-1.
The sampling tube inakes were set approximately in the middle of the screened interval resulting in

collection of groundwater frgm one to three ft below the water table.

The groundwater samples were collected using disposable polyethylene tubing and low-flow purging/sampling

technique in accordance with the SAP. There were 15 occasions where the borings were initiatly drl. ln

these insances, the borings were left open to recharge. Nonetheless, sufficient water to filt the flow-
through cell and collect the required purge data used to determine stabilization \ /as not available.

Therefore, in the borings with insufficient groundwater recharge, the sample vials were filled using a sampling

tube and check-valve appaftltus. Samples collected this way are noted on the field data sheets.

Groundwater samples collected in the field were placed in laboratory supplied containers, labeled, recorded
on the chain-of-custody and submitted to the analytical laboratory for testing.

To further define the vertical distribution of contaminants in groundwater, three on-site monitoring wells
were sampled using HydraSleeverm (HS) groundwater samplers. The HS samplers were used to collect
representative samples from discreet depth intervals within a single well. Additionally, groundwater samples

were collected from the same depth intervals using direct push borings drilled directly adjacent to each well.
To prevent cross-contamination a new boring was drilled for each discreet sampling intenral. A
groundwater sample was also collected from the monitor well using the low flow purge technique, with the
sample tube set to two ft below the groundwater table. Daa from all three sample collection methods
along with historical data from samples collected during routine semi-annual events was used to evaluate

vertical contaminant distribution in groundwater. Daa from all groundwater samples were compared to the
most recent (March 2014) KDHE Tier 2 Residential Groundwater values. Where daa was incomptete in
the KDHE Tier 2 ables, USEPA Maximum Contaminant Levets (MCL) concentration were used.

4.1.7 Boring Decommissioning, Surueying and Groundwater Elevation Suruey
Upon completion of sampling all borings were decommissioned in accordance with KDHE requirements and
procedures specified in the Phase lV RFI Work Plan. The locations of all soil borings were surveyed by a
state-registered and licensed professional land surveyor. Horizontal coordinates were derived from the City
of Wichita Continuously Operating Reference Station (CORS) Globat Positioning System (GPS) Spider
Network Elevations were determined relative to the facility benchmark.

4.1.8 Equipment Decontamination
All non-dedicated sampling equipment was deconaminated between sampling locations in accordance with
the approved RFI Work plan. Decontamination wastewater and sample purge water, soil sample sleeves,

groundwater tubing and other disposable sampling equipment was conainerized and properly disposed of as

prescribed by the approved RFI Work plan.
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4.1.9 Air Sampling

A total of four air samples were collected from within Building E to evaluate the potential for vapor

intrusion. Of the four samples collected within the building two were collected in the breathing space in

clean and certified Summa Canisters over an eight-hour period to represent typical exposure times in an

industrial setting. The other two were collected as sub-slab vapor samples. All samples were submitted to
an analycical laboratory for analysis of VOCs using EPA Method TO- l5 (low level) and the resuhs compared

to the KDHE Risk Based Standards for Kansas (RSK) Manual, 5t' Version and USEPA Regional Screening

Levels.

4.2 LegoRAToRYANALYSES

Testing was conducted in accordance with current test methods, identified in Table I of the QAPP located

in Appendix C of the RFI Work Plan. Table 3 provides a summary of all samples collected during the Phase

lV RFI and the analysis requestd.

Samples collected during December 2013, January 2014 and February 2014 were analyzed using either an

on-site mobile lab (Environmental Priority Service (EPS), Salina Kansas) or PACE Analytical in Lenexa Kansas.

Neither of these laboratories was specified in the approved QAPP. These local laboratories were used to
facilitate rapid characterization of soil source area boundaries. PACE Analpical is certified by the State of
Kansas to perform the metals and VOC analyses. Samples analyzed by EPS yielded estimated concentrations

of PCE, TCE, cis- I,2-DCE and the BTEX compounds. EPS is not a Kansas certified laboratory and the data

Seneratd by the on-site mobile lab was not used in the risk assessment nor will it be used to certiry
attainment of IAOs during execution of the lRM.

4.2.1 Geotechnical Testing

Foufteen soil samples were collected for geotechnical analysis to suppoft evaluation of site remedies and

potential future conaminant fate and transport modeling. Three samples were collected from the
uPPermost clay unit at approximately five-ft bgs. Eight samples were collected from the upper sand unit
from 15 to 25 ft bgs, one sample was collected below the clay in the upper sand unit at a depth of five bgs.

One sample was collected from the intermediate clay unit and one sample was collected from the lower
sand unit for geotechnical analysis.

All samples were submitted for geotechnical tests that included hydraulic conductivity, soil classification, wet
and dry bulk density, moisture content, specific gravity, and total porosity. Due to laboratory error,
hydraulic conductivity analysis was not performed with the exception of five samples that were analyzed for
intrinsic permeability. The remaining samples were incorrectly ana[.zed for electrical conductivity. All other
analysis was completed as requested.

Analyses were performed using appropriate American Society for Testing and Materials (ASTM) or other
documented procedures by a laboratory experienced in soil analyses. The specific method was determined

at the time of analysis and depended on the soil type.
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4.3 Dere Quaurv Summanv

Cameron-Cole collected 892 soil (including 60 split and mobile lab replicate samples), 136 groundwater, I I

sedimeng five aquatic detritus, I I porewater, five surface water, and five air samples between October 2013

and February 2014. With the exception of the mobile lab replicate samples, all other soil, sediment, air,

groundwater, surface water, and porewater samples were submitted for analysis to either Accutest
LaboratorT in Orlando, Florida, or Pace Analytical in Kansas City, Kansas, both Kansas-certified laboratories.

Aquatic detritus samples were submitted to Normandeau Associates. The geotechnical samples were
submitted to Accutest Laboratories, but subcontracted out to Golder Associates for analysis. All
radiological samples were submitted to Accutest Laboratories, but subcontracted out to Summit

Environmental Laboratory for analysis. Analytical results of all data are presented in daa summary tables in

Appendix B. Laboratory analytical reports are also provided on a CD in Appendix C.

Data validation was performed to assess compliance with the project daa quality objectives (PDQOs) of all

sample results. The analytical data generated during the RFI were evaluated against applicable quality

assurance and quality control (QA/QC) requirements and guidelines described in USEPA's Contract
LaboratorT Program National Functional Guidelines for Organic Data Review (September 1998); and

USEPA s Contract Laboratory Program National Functional Guidelines for lnorganic Data Review (February

1999) (National Functional Guidelines). Field and laboratorT analytical QA/QC was also evaluated based on

the requirements outlined in the approved project QAPP.

Analytical data were evaluated in terms of the following QA/QC elements: holding time compliance, field and

laboratory blank analyses, surrogate recoveries (organics), laboratory control sampte (LCS) and LCS

duplicate (LCSD) recoveries, matrix spike (MS) and MS duplicate (MS/MSD) recoveries, field duplicate

precision, and results quantitation. Data validation summaries prepared for each analpical repoft are

provided on a CD in Appendix D. These QA/QC elements were evaluated and quantifid in terms of the
PDQOs often referred to as the PARCCS parameters (precision, accuracy, represenativeness,

comparability, completeness, and sensitivity). The following subsections discuss an overview of the findings

of tlre QA/QC program.

4.3.1 Soil Data Qudity
Data quality of soil sample analyses were enaluated in terms of the proiecr PDQOs. Data that did not meet
PDQOs has been flagged with daa nalidation qualifiers. Laboratory QA/QC daa indicated that the LCS

spike recovery was low and outside quality control limits for several groups of samples. These data were
qualified as "R Rejected". Detections of constituents for samples that were properly preserued, but the
analysis was performed outside the technical hold time were qualified as "J Estimated". Non-detected
results of these samples were qualified with a "UJ Estimated Non-Detect".

All data collected and reported using mobile laboratory analyses are qualified as "J Estimated" if detected and
"UJ Estimated Non-Detect" if there were no detections. Mobile lab data were not used in the risk
assessment and will not be used to ceftiry atainment of lAOs during execution of the lRM.
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The relative percent difference (RPD) calculations are not presentd for the soil split samples due to the
difficulty in obtaining truly homogenous samples. However, the calculated data was used as a qualiative
eualuation for determining compliance with PQDOs. There were no resulting validation flags applied to the
data as a result of this enaluation.

4.3.2 Groundwater and Surface Sample Data Qudity
Data quality of groundwater and surface water sample analyses met project QA/QC requirements, with the
following exceptions Laboratory QA/QC daa indicated that the LCS recovery was low and outside quality

control limits. These data were qualified as "R Rejected". Detections of constituents for samples that were
properly preserved, but the analysis performed outside of the technical hold time, there was headspace

notd in the vials, or there was poor precision between the primary and duplicate samples a qualification flag

of "J Estjmated" was placed on the data. Non-detected results of these samples were qualified with a "UJ,

Estimated Non-Detect".

RPDs were calculated between primary and duplicate groundwater samples. Results with RPDs treater than
40 percent were qualified as 'Jlestimated". The summary tables and figures include daa qualifiers and the
results for duplicate samples, where collected. The interpreation of groundwater quality conditions in this
RFI report incorporates the use of both sample and duplicate sample results unless otherwise notd.

4.4 Psase IV lxveslcATtoN Anees

The following sections present the deails on data collected during the Phase lV RFI field investigation. Each

section discusses the field investigation and data collected to satisfi the Facility Permit Conditions and the
requirements of the RFI Work Plan.

4.4.1 lnvestigation of Six SWMUs Deferred During Previous RFI lnvestigations
Subsurface investigation of SWMUs #2, #3, #10, #l l, # I 3 and #14 were performed to identifi any impacts

to soil and groundwater where investigation work was previously deferred due to accive facility operations.
Five of these SWMUs (SWMU #2, SWMU #3, SWMU #10, SWMU #13 and SWMU #14) had not been
previously investigated; therefore, all samples from these five SWMU'S were submitted for analysis of VOCs,
SVOCs and metals. ln addition, two soil samples and one groundwater sample for analysis of DRO were
collected from one soil boring within SWMU #10. As part of previous RFI investigations, soil and
groundwater samples were collected from SWMU # I l. Based on the results of previous RFI investigations,

samples collected from SWMU #l I were analyzed for metals and VOCs only. A description of each SWMU
and the samples collected is provided below.

4.4.1.. SWMU #2 . WasrE BLENDING AND DRUM PRocessIxc AREA
The waste blending and drum processing area is located between Buildings C and D and adjacent to and
north of SMWU #1, Process Area Storage Tanks. The materials handled in this area included various
hezardous wastes such as non-chlorinated petroleum based solvents, chlorinated solvents, and waste fuet.
During the Phase I RFI field investigation in December !999 a sample was collected from boring B- l6 located
north of SWMU # l. This sample was collected from the one to three ft interval and analyzed for meals and
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VOCs. Trichloroethylene (TCE) and lead were detected in the sample. Due to the handting of waste fuel in
this area, in addition to VOCs, SVOCs and metals, samples collected were analyzed for DRO. Soil samples

were collected from two soil borings (S2- t and S2-2) and a groundwater sample was collected from the
uPPer zone in soil boring 52- 1. Samples were submitted for laboratory analysis as shown on Table 3.

4.4.1.2 SWMU#3 - FonmeRDRUM PnocessluGAREA
The Former Drum Processing Area is located between Buildings C and D and adjacent to SMWU #2, and
the Process Area Storage Tank (SWMU #l). The materials handled in this area include various harardous
wastes such as non-chlorinated petroleum based solvents, chlorinated solvents, and waste fuel. No previous
investigations have been conducted in this area. Due to the handling of waste fuel in this area, in addition to
VOCs, SVOCs and metals, select samples collected were also analyzed for DRO. Soil samples were
collected from two soil borings (S3- l and S3-2) and a groundwater sample was collected from the upper
zone in soil boring 53- l. Samples were submitted for laboratory analysis as shown on Table 3.

4.4.1.3 SWMU#10-Dnulr Cnusxen
No previous investigations specific to SWMU #10 have been conducted; however, samples from boring B-20

were previously collected and analyzed for metals, SVOCs and VOCs. The Drum Crusher is located
between the southwest corner of Building D and the Processing Area. The Drum Crusher was used to
crush empty drums prior to disposal. Soil samples collected during previous investigations in areas directly
south and nofth of SWMU #10 indicate soil impacts of VOCs and meals at 3 ft bgs and VOCs only at t6 ft
bgs. Due to the handling of waste fuel in this area, in addition to VOCs, SVOCs and metals, select samples

collected were also analyzed for DRO. One soil boring (S!0-l) was initially planned to groundwater in the
area of SWMU #10. However, due to a high PID reading (15,000 ppm) in boring Sl0-l at a depth of l0 ft,
an additional boring (Sl0-2) was advanced and samples were collected at five, lO, 15, and 20 ft bgs. A
groundwater sample was collected from the upper zone in boring S lO- t. Samples were submiaed for
laboratory analysis as shown on Table 3.

4.4.1.4 SWMU#l I -CRUSHED-DRUM RoLL-OFF Boxes
This SWMU is located south of Building D. The area served to stage roll-off boxes used for disposal of
empq/ drums crushed by the Drum Crusher (SWMU #10).

During the Phase I RFI initial field investigations in 1999 two borings were adrnanced in this area for
investigation of other SWMUs located within Building D. Samples were collecred from the two borings from
one-three ft bgp and 16 ft bgs and submitted for analysis of a combination of metals, SVOCs, and VOCs.
Results indicated impacts of metals and VOCs. Phase lV sample collection included samples collected for
analysis of meals and VOCs. Due to the handling of waste fuel in this area, select samples collected were
also anal;zed for DRO.

Samples collected in this area were also analyzed for general chemistry and geotechnical parameters.
General chemistry was collected to gather data that may be useful in determining future viable soil remedial
actions.
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Based on the results of the initial phase of the Phase lV field work this area and the area approximately 70 ft
to the east and south of this area was heavily investigated during the subsequent field events in December

20l3 and January 2014. A total of 29 borings were advanced over the entire SWMU # I I investigative area.

Four borings were completed during the initial phase, nine were completed in December 20t3 and an

additional 16 were completed during lanuary2014. From the 29 boringp 138 soil samples were collected.

Groundwater was collected from three soil borings in tlre upper zone (SIl-1, Sll-2 and Sll-3) and one

groundwater sample was collected from soil borings in the lower zone (S I l- la). AII samples were submitted

for laboratory analysis as shown on Table 3.

4.4.a.5 SWMU #l 3 - DnuM Docr
The Drum Dock is utilized for container storage, treatmeng and management The SWMU is currently an

active operational area of the facility and is primarily used for storage of drums as they enter and exit the
facility. No previous investigations have been conducted specific to this SWMU. Phase lV sample collection

included samples collected for analysis of metals, SVOCs and VOCs. Soil samples were collected from four
soil borings Sl3-l through Sl34 and groundwater samples were collected from the upper zone in three

borings (S l3- 1, S l3-2 and S I3-3). Samples were submitted for laboratory analysis as shown on Table 3.

4.4.,.6 SWMU #14- BUTLDTNG C DnuM SronaceWanexouse
Building C is currently an active operational area of the facility. lt functions as a container srorate,

treatmeng and management area as the containers enter or exit the facility. No previous investigations have

been conducted specific to this SWMU; however, two borings were adranced in 1999 as part of the Phase I

RFI field investigation directly noftheast of the building to investigate SWMU # l2 (Warm Room). The 1999

samples were collected from the top three ft of soil and analyzed for metals and VOCs.

Since this is an active operational area, sample collection was primarily along the perimeter of the SWMU

with limited sample collection in the interior. Phase lV sample collection included samples collected for
analysis of meals, SVOCs and VOCs. During the initial field event in October 2013 five borings were
advanced in and around the building. Based on the October results, during the December, January and

February events 12 additional borings were advanced at five ft interyals down to 20 ft" A toal of l0l soil

samples were collected from all l7 borings. Groundwater samples were collected from two borings (Sl4-2

and S l4-4) just below the water able of the upper zone. All samples were submitted to the laboratory for
analysis as summarized on Table 3.

4.4.2 lnvestigation of Eight SWMUs for Corrective Action Purposes and Closure
Activities

ln coniunction with a permit renewal application, the facility had prepared and submitted a Project
Management Site lmplementation Plan (Closure Plan) summarizing closure activities associated with the
remonal of anks associated with SWMU #7 , and the decommissioning of buildings B, D, and J. The Closure
Plan identified processes for site deconamination and sampling activities required to close portions of t}e
hcility for operational use. Sampling activities to satisry the Closure Plan was included in the Phase lV RFI

field investigation work However, the facility was unable to complete the required decontamination

activities prior to the Phase lV field investigation. For SWMU #7 and buildings B, D, and J, the Phase lV RFI
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sample locations were based on the approved Closure Plan. Because decontamination was not completed

prior to the field investigation, additional samples along cracks and sumps were not collected during the field

investigation. Deeper samples were collected from select borings to evaluate the need for corrective action

beneath the building. The specific buildings scheduled for decommissioning and the sampling rationale are
discussed below.

4.4.2., SWMU#5-SpanctNcAREA
The sparging area formerly housed three steam-heated spargers used for stripping tetrachloroethene (PCE)

from dry cleaning canisters and filters. The area is located in the southwest corner of Building D and

contains a blind sump. Soil samples were collected during the initial Phase ! RFI field investigation in 1999

and Phase ll RFI field investigation in 200t at depths ranging from one-ft to 16 ft bgs in and around Building

D. Samples were anal;zed for a combination of metals, SVOCs, and VOCs. VOCs, meals, and SVOCs
were detected in the previous investigation samples.

Building D is undergoing RCRA closure and is currently being considered for demolition. The Phase IV RFI

sample collection included the closure suite of analytes that consist of VOCs, SVOCs, metals, PCBs, DRO,
pesticides, and herbicides. Samples were collected within this area using a 15 by 15 ft grid. Soil samples

were collected from eight soil borings and one groundwater sample was collected from the upper zone in
boring DC-Sump. All samples were submitted to the laboratory for analysis as summarized on Table 3.

4.4.2.2 SWMU #6- Hor Roor'rs
This SWMU is approximately 25 ft by l0 ft and includes two small rooms that were warmed to 190 degrees.

The warm temperature would lower the viscosity of certain wastes such as w:xes and greases prior to
waste blending. Soil samples were collected duringthe initial Phase I RFlfield investigation in 1999 and Phase

ll RFI field investigation in 200! at depths ranging from one to 16 ft bgs in and around Building D. Samples

were analyzed for a combination of metals, SVOCs, and VOCs. VOCs, metals, and SVOCs were detected
in the previous investigation samples.

Phase lV RFI sample collection included the closure samples for VOCs, SVOCs, metals, PCBs, DRO,

Pesticides, and herbicides. Samples were collected within this area on a l5 by l5 ft grid; however, the room
is small and resulted in the advancement of a single boring. Soil samples were collected from one soil boring
and submitted for laboratory analysis as shown on Table 3. No groundwater samples were collected.

4.4.2.3 SWMU #7 - EuvarED TANK Sronace Anea
The elevated tank area is located in the northwest corner of Building D. The tank have been emptid,
cleaned and removed. They were formerly used to store recycled PCE, chlorinated solvent waste water,
oils, diesel fuel, and nonhazardous waste oil. Soil samples were collected during the initial Phase t RFI field
investigation in 1999 and Phase ll RFI field investigation in 2001 at depths ranging from one to l6 ft bgs in and
around Building D. Samples were analyzed for a combination of metals, SVOCs, and VOCs. VOCs, merals,
and SVOCs were detected in the previous investigation samples.

The Phase lV RFI sample collection included the closure suite of analytes that consist of VOCs, SVOCs,
meals, PCBs, DRO, pesticides, and herbicides. Samples were collected within this area using a 25 by 25 ft
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trid. Soil samples were collected from three soil borings and groundwater from the upper zone was
collected from boring DC-3. All samples were submitted to the laboratorT for analysis as shown on Table 3.

4.4.2.4 SWMU *l8 - RrcuuarED WAsrE Sronace Anea
This area is located in the nofth-central and northeast portion of Building D. The area is diked and was
historically permitted to store non flammable or reactive hazardous wastes in containers. Soil samples were
collected duringthe initial Phase lRFtfield investigation in 1999 and Phase ll RFlfield investigation in 2001 at
depths ranging from one-ft to l6 ft bgg in and around Building D. Samples were analyzed for a combination
of metals, SVOCs, VOCs and DRO. VOCs, metats, and SVOCs were detected in the previous investigation
samples.

The Phase lV RFI sample collection included the closure suite of analytes that consist of VOCs, SVOCs,
metals, PCBs, DRO, pesticides, and herbicides. Samples were collected within this area using a 25 by 25 ft
grid. Soil samples were collected from l0 soil borings (DC4 through DC-tl, DC-29 and DC-30).
Groundwater samples were collected from two borings (DC-6 and DC-9) and analyzed for VOCs. Alt
samples were submitted to the laboratory for analysis as shown on Table 3.

4.4.2.5 SWMU*f9-Solros DRvER
This area covers the south-east corner of Building D and formerly was used to recover solvents from
shredded dry cleaning filters. Soil samples were collected during the initial Phase I RFI field investigation in
1999 and Phase ll RFI field investigation in 2001 at depths ranging from one to 16 ft bgs in and around
Building D. Samples were analyzed for a combination of metals, SVOCs, VOCs and DRO. VOCs, merals,
and SVOCs were detected in the previous investigation samples.

The Phase lV RFI sample collection included the closure suite of analytes that consist of VOCs, SVOCs,
metals, PCBs, DRO, pesticides, and herbicides. Samples were collected within this area using a !5 by 15 ft
grid. Soil samples were collected from eight soil borings (DC-t2, DC-|3, DC-14, DC-15, DC-16, DC-17,
DC-17, and DC-20) and a groundwater sample from the upper zone was collected from soil boring DC-17
and analyzed for VOCs. All samples were submitted to the laboratory for analysis as shown on Table 3.

4.4.2.6 SYYMU #21 - Cvcr_oxe
The Cyclone was located in secondary containment along the wall in the south-central portion of Building D.
The machine was used to recover solid material from the shredder/granulator but has been dismantled and
removed. Soil samples were collected during the initial Phase I RFI field investigation in 1999 and Phase ll RFI

field investigation in 2001 at dept}s ranging from one to 16 ft bgs in and around Building D. Samples were
analyzed for a combination of metals, SVOCs, and VOCs. VOCs, metals, and SVOCs were detected in the
previous investigation samples.

The Phase lV RFI sample collection included the closure suite of analytes that consist of VOCs, SVOCs,
metals, PCBs, DRO, pesticides, and herbicides. Samples were collecred within this area using a 25 by 25 ft
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grid. Soil samples were collected from a single boring (DC- l9) and submitted to the laboratory for analysis

as shown on Table 3.

4.4.2.7 BUTLDINGJ

Building J is a large warehouse on the east side of the facility historically used for drum storage of flammable
and chlorinated solvents, chemical product distribution and office space. tt is currently used as a laboratory
pack/repack area. At the time of the field work in October 2013 Building J was being considered for RCRA
closure. The Phase lV RFI sample collection included the closure suite of analytes that consist of VOCs,
SVOCs, metals, PCBs, DRO, pesticides, and herbicides. Subsequent to the field efforts, Building J was
removed from the closure list and will continue to be used as an operational area of the Facility while other
soil interim measures are being conducted. Samples were collected within this area using a 25 by 25 ft grid.
Soil samples were collected from 14 soil borings 0C- I - JC- l4). Seven groundwater samples were collected
from the upper zone and one lower zone groundwater sample was collected from a boring (fc-sa). All
samples were submitced to the laboratory for analysis as shown on Table 3.

4.4.2.8 Burorxc B- swMU #16 - Txe coRnosve wnsre sroRace Anea
The former Corrosive Waste Storage Area (SWMU #16) is located in the western portion of Building B

where containers of corrosive and non-igniable hazardous wastes were stored prior to shipment off-site or
further processing within the facility.

During the Phase I RFI field investigation in December 1999 three samples were collected from two borings
at depths ranging from 4 inches to six ft bgs and analyzed for meals and VOCs. The Phase lV RFt sample
collection included the closure suite of analytes that consist of VOCs, SVOCs, metals, pCBs, DRO,
pesticides, and herbicides. Samples were collected within this area using a 15 by 15 ft grid. Soil samples
were collected from five soil borings (BC- I through BC-5) and one groundwater sample was collected from
the upper zone (BC-2) and analyzed for VOCs. All samples were submitted to the laboratory for analysis as

shown on Table 3.

4.4.3 lnvestigation of Two Additional Area of Concern (AOC)
4.4.3.1 Aoc#l I -BunSroneceTarurs BetweeruTHEwARt'tNG RooMAND pRocEsstNc

Anea
This area formerly housed two 4,500-gallon ank for storage of waste solvent prior to processing through
the solvent still. The area includes a transfer area where solvent was transferred to/from the tank using a
pump from a portable tank mounted on a truck. Samples were not coltected in this area during previous RFI

field investigations. The Phase lV RFI sample collection included analytes that consist of VOCs, SVOCs and
metals. Soil samples were collected from one soil boring (Al l-l) and agroundwater samplewas coilected
from the uPPer zone. Samples were submitted for laboratory analysis as shown on Table 3.

4.4.3.2 AOC #l 2-AneaoF ELEvATED RADIUM-225
There is a small area located beoareen the northwesc corner of Building t and a storm drain near the north

ProPerq/ fence where elevated concentrations of radium-226 were detected during a suface radiological
surYey conducted by KDHE. The survey was conducted using screening techniques to see e\aluate potential
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impacts from historic handling of wastes from radium dial shops. Radiological daa was obtained from
samples collected in the immediate area and outside the defined areal e><tent of the AOC to further
delineate the extent of any radium 226 impacts.

To satisfi KDHE radiological materials licensing requirements, USA Environment LB was reained to
provide a radioactive materials license and safety oversight during the October 2013 field event On
September 9, 2013, USA Environment conducted a facility wide gamma walkover combined with GpS logging
to gather more background data. ln addition to the gamma walkover, 16 soil samples ( 15 from discrete
locations and one as a l0-point composite) were collected and submitted for analysis of radiochemical

Parameters including Bismuth-214, Cobalt-60, Cesium-137, Potassium-40, Lead-210, Radium-223,226,22g,
Thallium-2O8, Uranium 235 and 238. All radiological survey work was performed at the request of and
under the supervision of KDHE. The findings of the USA Environment radiotogical survey were presented in
the Srte Rodiologicol Choroaerizotion Rqort (USA Environment, November 20 l3), which has previously been
submitted to USEPA and KDHE.

During the Phase lV field investigation soil samples were cotlected from ten soil borings (A l2- | through A I 2-
l0). Additionally, five surficial soil baclground samples (BG- I through BG-4 and S24- l) were collected onsite
and offsite for analysis of radiochemistry baclground concentrations. Samples BG- I through BG-4 were
collected at upgradient, off-site areas of opportunity that have not been influenced by hcility operarions.
Boring A l2- I D was advanced into the lower groundwater zone (approximatety 25-30 ft bgs). Daa from this
sample was used for lithology definition and groundwater sample collection. Groundwater samples were
collected from the uPPer zone in two borings (Al2-l and Al2-3), one from the upper zone just above the
clay layer (Al2-lD-Clay), and another one in the lower zone just below the clay layer (Al2-lD-Lower).
Samples were submitted for laboratorT analysis as shown on Table 3.

4.4.4 lnvestigation of SWMU #t, SWMU #4 and SWMU #2S

SWMUs #1,4, and 25 have had limited investigations conducted in areas surrounding their boundaries.
They are currently active operational areas of the facility. Following is a brief description of each area.

4.4.4.1 SWMU #l -PnocesstNc AREASToRAGETaNrs
During the Phase lV RFI field investigation SWMU #l was an acrive area that houses eight aboveground
storage anks that contain narious hazardous wastes, non-chlorinated petroleum solvents and chlorinated
solvents. Subsequent to the initial phase of work for the RFI Phase !V field investigation, Clean Harbors
decided that this SWMU would be closed under the Permie Samples required to comply with the Facility
Closure Plan were not collected as paft of this RFI investigation.

This SWMU has not been previously investigated. Due to the nature of operations, samptes that were
collected were submitted for analysis of a combination of metals, VOCs, and SVOCs. Two borings were
advanced in this SWMU. When selecting the sample locations, there were multiple struccures and obstacles
that were obstructing the pathway or location of the proposed borings. Locations were modified to be as
close to the planned location as possible. Soil samples and upper zone groundwater samples were collected
from two soil borings (S !- l and S l-2) and submitted for laboratory analysis as shown on Table 3.
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4.4.4.2 SYYMU#4 - PnocessrNcAneaTnucrBav
SWMU #4 is currently an active truck bay used for transfer of wastes between tank trucks and SWMU #1.
The bay has beamed curbs and a centrally located blind trench sump. No historical releases are known to
have occurred in this area. Subsequent to the initial phase of work for RFI Phase lV, it was decided that this
SWMU would be closed. Any samples required to comply with the Facility Closure Plan will be collected
during a separate field event and are not paft ofthis RFI Reporr

This SWMU has not been previously investigated. Due to the nature of operations, samples that were
collected were submitted for analysis of a combination of metals, VOCs, and SVOCs. Two borings were
advanced in this SWMU. Soil and uPper zone groundwater samples were collected from two soil borings
(s4- I and S4-2) and submitred for laboratory analysis as shown on Tabre 3.

4.4.4.3 SWMU #25 - Bullolr.rc I

SWMU #25 is also referred to as AOC#3 and is in Building I located in the eastern porrion of the facility.
This building historically was used for solvent distillation and processing. A total of 25 soil samples have
been collected in this arql over since 1999. The initial sample collection occurred during the Phase I RFI

field investigation work in 1999 when I I samples were coltected from depths ranging from four-inches to 16

ft bgs. Samples were analyzed for a combination of meals, and VOCs. An additional 13 samples were
collected at depths ranging from one ft to !6 ft bgs in the area around SWMU #25 in 2001 during the phase

ll RFI field investigation. Samples were again submitted for analysis of meals and VOCs. A verification
sample was collected in 2005 from 6 ft bgs and analyzed for VOCs. Results of the above samples showed
the presence of low concentrations of chlorinated hydrocarbons and meats. The Phase lV RFI sample
collection included analytes that consist of metals, SVOCs sand VOCs. Soil and upper zone groundwater
samples were collected from two borings (S25- | and 525-2) and submitted for laboratory anatysis as shown
on Table 3.

4.4.5 lnvestigation of SWMU #22 (Solvent Still Area)
The former Solvent Still Area is located off the southwest corner of Building l. The area is covered by
concrete. Four soil samples from two borings were collected near SWMU #22 during the Phase l! field
investigation in 2001. Samples were collected from depths of one ft bgs and 15 ft bgs in each boring. The
samples were analyzed for VOCs. Results of the above samples showed the presences of low
concentrations of VOCs in deeper soils near the water table. The Phase lV RFI sample collection included
analytes that consist of VOCs. Radio chemistry samples were atso collected due to the proximity of the
SWMU to AOC# !2. Soil and upper zone troundwater samples were collected from two borings (S22- I and
522-2) and submitted for laboratory analysis as shown on Table 3.

4.4-6 Evduation and Characterization of Vertical Distribution of Contaminants in
Groundwater

The vertical distribution of contaminants in groundwater evaluation has two objectives.
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l. To evaluate whether samples collected from monitoring wells with screen lengths of 15 ft or
longer were introducing a low bias to groundwater quality data due to sample dilution.

2. To evaluate the presence of a concentration gradient for select VOCs with depth within upper
zone groundwater at the facility.

These objectives were addressed using data collected as part of the routine semi-annual groundwater
monitoring during the period 2010 - 2013 and data collected through use of HS samplers in three o<isting
wells, SK-2S, SK- l25, and SK- lS. Wells SK-2S, SK- l25, and SK- lS are located downgradient from e><isting

contaminant source areas. The four COCs with the highest concentrations (PCE, TCE, Cis- 1,2-

dichloroethene (cis- 1,2-DCE), and l, l-dichloroethane ( l, l-DCA)) were selected for this evaluation.

The HS samplers allowed for the collection of a depth discrete sample from the screened interval of a

monitoring well without purging. The HS collected a core of water from a oaro-foot section of welt screen,

with minimal displacement and disturbance of the water column. Once full, the sample was sealed within the
sleeve eliminating contact with other fluids in the water column. Multiple sleeves were deployed in each well
to determine the depth discreet concentrations of contaminants along the entire well screen.

Five HS samplers were deployed in each well to determine the concentrations of contaminants along the
ten-foot sampling intenral. Each HS sampler has the capacity of one liter when filled and were arrached to a

tether at 24-inch intervals corresponding to the two, four, six eight, and ten ft depths below the water able.
A total of l5 samples from three wells were collected from the HS.

A Geoprobe boring with a two foot screened end point was advanced at locations adjacent to permanent
wells SK- lS, SK-2S, and SK- l25. Geoprobe boring locations were equivalent to the corresponding depth at
which HS samplers were deployed in the nearby wells. Samples were collected from each permanent well
and Geoprobe boring location using low flow purging and sampling techniques. Samples from the permanent
wells were collected from a depth of oro feet below the water surface. tn addition, groundwater daa from
the routine semi-annual groundwater monitoring events was also compared to the Geoprobe water sample
results and the HS sample results to evaluate the vertical distribution of VOC contaminants within the upper
zone.

4.4.7 Yertical Contaminant Distribution Evaluation Method
VOC daa utilized for evaluating the vertical distribution of conaminants in groundwater at the site included:

o Data from permanent wells SK- lS, SK-2S, and SK- l25,

o Data from HS samplers from wells SK- lS, SK-2S and SK- l25,

Data collected from Geoprobe borings adjacent to permanent wells SK- lS, SK-2S, and SK- l25,
and
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a Data collected as part of routine groundwater sampling activities during the period from October
2010, through October 201 3.o

o

Data were evaluated with respect to depth and concentrations and summarized to evatuate whether samples

collected from monitoring wells with screen lengths of 15 ft or longer were introducing a low bias to
groundwater quality data due to sample dilution and to ewluate the presence of a concentration gradient for
select VOCs with depth within upper and lower zones for at the facility.

4.4.8 Characterization and Three-Dimensiond Downgradient Delineation To Support
cA 750

The facility currendy has a "YE" status for Human Exposure Environmenal lndicaror in the USEPA RCRA
Cleanup Baseline daabase. A "YE" indicates that "Current Human Exposures Under Control" has been

verified. However, the status of the Groundwater Environmenal lndicator is entered as "1N", indicating that
more information is needed to make a determination.

During the Phase lV RFI field investigation 247 soil borings were drilled. From these borings, 892 soil

samples, I I I groundwater samples, 22 sediment/porewater samples, five surface water samples, five
macroinvertebrate samples, and five air quality samples were collected. Daa obtained from this sampling

effort is o<pected to provide the needed information to confirm the "YE" status for groundwater and will be
used to apply for a positive determination ("YE") for the Groundwater Environmenat lndicator.

4.4.9 lnvestigation of Chisholm Creek
Daa collected to conduct a Screening Level Ecological Assessment to determine the potential for adverse
effects to ecological receptors, and habiat associated with Chisholm Creek included collection of I I

Pore}l/ater samples from below the creek surface, five sediment samples from the creek bed, five surface
water samples, and collection of five aquatic detritus samples required to complete a macroinveftebrate
survey. Sedimeng surface water, and porewater data was compared to generic ecological screening
benchmarks. The macroinvertebrate survey was conducted by comparing analytical results of the sediment,

Porewater, and surface water data along with habiat parameters to the macroinvertebrate results.

4.4.10 Evduation of Existing Monitoring Welt Network
At the time of the RFI investigation, the groundwater monitoring network at the facility consisted of l9 wells
screened in the upper zone and 12 wells screened in the lower zone. Seventy-two groundwater samples
were collected as part of this Work Plan to characterize and delineate the impacted groundwater in the
both the upper and lower zones. Subsequent to the investigation, I I wells have been decommissioned in

accordance with the State of Kansas requirements. Based on the results of this RFl, recommended
modifications to monitoring well network are provided in Section 6.5.

4.4.11 lnvestigation of other SWMUS or Aocs for source control
During the process of reviewing current and historic facility operarions six additional SWMUs previously
investigated had daa gaps requiring additional daa to fully delineate the impacts to soil. These six areas
include SWMU #17, SWMU #18, SWMU #24, AOC #10, area sourheast of BuildingJ, and SWMU #20..
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4.4.4 l.! SWMU #a7 -DnvSor-ros Goxooua
SWMU #17 is the former Dry Solids Gondola arm located just south of Building C. lt has historically
containd wastes that were sent offsite for landfill disposal that included soil, metat impacted debris, non-
flammable paing and non-blendable solids. The shallow groundwater has known VOC impacs in this area;

however, a specific source has not been determined.

Soil samples have been collected in and around this SWMU since 1999. The initial sample collection
occurred during the Phase I RF! field investigation in 1999 when five samples from four borings were
collected from the surfice down to 12 ft bgs and analyzed for a combination of metals, VOCs, and
pesticides. Chlorinated VOCs were detected, in a majority of the shallow borings at higher concentrations
then in the deep samples. Meal results did not e><ceed representative background concentrations for the
Wichia area (Table 5- l of the RFI Repoq 2006). Pesticide results were not detected above the laboratory
reporting limic

Additional data to delineate the VOC impacts to soil were collected during the Phase ll RFI field investigation
in 2001. Phase lll RFlfield investigation in 2002 and the supplemenal 2OO5 field investigation. The Phase lV
RFI included sample collected for analytes that consist of metals, VOCs and general chemistry parameters.
Soil samples were collected from three borings (S I 7- | , Sl7-2, and S !8-4). Upper zone groundwater samples
were collected from borings S l7- l, S l7-2 and S l8-4. A lower zone groundwater sample was collected from
boring S l7- la. All samples were submitted to the laboratory for analysis as shown on Table 3.

4.4.11.2 swMU #18 - opm Aneas rN sourHwEsrERN ponnoru oF srrE
SWMU # l8 is an oPen undeveloped area in the southeastern porrion of the facility. lt has been divided into
two areas of interest, the trailer parking area and the area located along the southern fence line. This area
has not been used for any waste handling or storage; however, empq/ drums, old equipmeng and tires may
have been historically been stockpiled here. The shallow groundwater has known VOC impacts in this area.

Soil samples have been collected in and around this SWMU since 1999. The initial sample collection
occurred during the Phase I RF! field investigation in 1999 when I 3 samples from t2 borings were collected
from the surface down to l0 ft bgs and analyzed for a combination of metals, SVOCs and VOCs.
Additionally, the surface sample collected from boring B-30 was analyzed for pesticides. Results indicated
the presence of VOCs and metals.

Additional daa to delineate the meal and VOC impacs were collected during the Phase ll RFI field
investigation in 2001 and 2002, and the Phase lll RFI field investigation in 2003 and the supplemenal 2OOs

field investigation. The Phase lV RFI sample collection included sample collected for VOCs.

Borings S l8-2D and S l8- 5D were advanced into the lower groundwater flow zone (approximately 25-30 ft
bgs) to the weathered bedrock. The purpose of this boring was to gather additional subsurfiace lithologic in

the southwestern Portion of the facility. Soils samples for geotechnical parameters were coltected from the
saturatd lower zone of S l8-5D. Soil samples were collecred from 19 borings (S I8- | through S t8-6) and
four groundwater samples were collected from the upper zone in four soil borings. All samples were
submitted to the laboratory for analysis as shown on Table 3.
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4.4. t t.3 SWMU #24
SWMU #24 is an open undeveloped area located south of Building C. Use of the area has not formally been

defined and historically it was not recognized a waste management unit Historical investigations in this area

overlap with that of SWMU #17.

Soil samples have been collected in and around this SWMU since 1999. The initial sample collection

occurred during the Phase I RFI field investigation in 1999 when three samples from two borings were

collected from the su#ace down to 12 ft bgs and analyzed for metals, VOCs, and pesticides. Chlorinated

VOCs were detected, in a majority of the shallow borings at higher concentrations then in the deep samples.

Metals and pesticide results were either not detected or did not e)(ced esablished background

concentrations.

Additional data to delineate the VOC impacts to soil were collected during the Phase ll and lll RFI field

investigations. The Phase lV RFI included samples for VOC analysis. One sample was also analyzed for
metals and SVOCs. Radio chemistry samples were collected from boring S24- I to determine background

radium concentrations at the ficility. Soil samples were collected from five borings (S24- | through 524-4, as

well as S24- ld) and four upper zone groundwater samples were collected from borings S24- l through 524-4.

All samples were submitted to the laboratory for analysis as shown on Table 3.

4.4.1 1.4 AOC #10 (OA#5) - NonrueasrERN ConNen
AOC # l0 (0A#6) is and open undeveloped area located in the nofthwestern corner of the facility. This

area was possibly used historically for bulk storage. The area has been divided into two smaller areas

identified as the northwestern corner, and area east of Building l.

Soil samples have been collected in this area since 1999. The initial sample collection occurred duringthe
Phase I RFI field investigation in 1999 when surface soil samples and a sample at 16 ft bgs were collected

from two borings and submitted for VOC analysis. Shallow samples were also submitted for meals analysis.

Analytical results indicated the presence of VOCs and meals.

Additional VOC and metal samples were collected during the Phase ll RFI field investigation in 2001, Phase lll
RFI field investigation in 2002 and the supplemental 2005 field investigation. The Phase !V RFI sample

collection included VOC and metals samples.

Soil samples were collected from five soil borings (Al0-l through Al0-5 and 53-l and S3-2). Groundwater
samples were collected from the upper zone in three soil borings (A l0-3, A l0-4, and A t0-5). Samples were
submitted for laboratory analysis as shown on Table 3.

4.4.1 1.5 SourxeasrBurLDrNG,
The area is a paved area located south of Building J. Phase I RFI daa indicated a potential source of VOC
contamination in the groundwater in and around existing monitor well SK- lS and historic boring EB-S.

A limited number of samples have been collected historically south of Building J. Phase t RFI samples

identified the presence of VOCs, meals in shallow soil. Additional VOC samples were collected during the
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Phase lll RFI in both 2002 and 2005 and VOCs were detected in both shallow and deeper soils. The Phase lV
RFI included collection of VOC samples to further delinmte these impacts. Soil samples were collected
from 14 borings (SEBJ-I through SEBJ-|4). Uppur zone groundwater samples were collected from three
borings (SEBJ- I, SEBJ-2 and SEBJ-3). All samples were submitted to the laboratory for analysis as shown on
Table 3.

4.4.1 1.6 Nonrx Burr-otNc J
A rail spur e><ists between Building I and Building J on the east side of the properry. This rail spur was
reportedly used for loading and offloading solvents. Soil samples collected during the Phase t RFI work in

1999 identified the presence of VOCs in shallow soil. During Phase lll work in 2005, verification samples
for VOCs were collected at 0.5 ft bgs and 6 ft bgs. I,2,4-TMB was detected at a concenrration above the
IAO of 1,070 micro grams per kilo gram (rrglkg) in the sample cotlected at 6 inches bgs in 2005. The phase

lV RFI included collection of additional VOC samples. Soil samples were collected from five soil borings
(NBJ-1, NBJ-la, NBJ-2, NBJ-3, and NBJ-4). One upper zone groundwater sample was collected from boring
NBJ- I and one groundwater sample was collected from boring NBJ- la at a depth of 25-27 ft bgs in the upper
zone just above the clay later. All samples were submitted to the taboratory for analysis as shown on Table
3.

4.4.1 1.7 SWMU #20 -FoRr.tER Bumeo patxrcAN plr
SWMU #20 is the Former Paint Can Burial Pir Some old paint cans and waste were removed previously
from this area. The Phase lV RF! included meals and VOC samples to determine if any residual materiat
odsts. Soil samples were collected from three borings (S20- l, S2O-2, and 520-3), and one upper zone
groundwater sample was collected from boring S20- l. Samples were submitted to the laborato r-y for
analysis as shown on Table 3.

4.4.12 Other Area - AOC *8 PossIaLE FoRMER DRUM sToRAGE AREA

Previous investigations included one boring and a single sample collected at three ft bgs. The sample was
submitted for analysis of VOCs, metals, and DRO. No VOCs or DRO were detected in the sample. None
of the meals o<ceeded the representative baclground concentrations.

The Phase lV RFI included insallation of one boring in AOC#8 (A8- l). Shallow, intermediate and deep soil
samples were collected and submitted for analysis of VOCs.

4.5 lxvesrrcartoN oF PoreNrnl lNDooRAtR RtsKs

Groundwater and soil impacts at the facility are known to occur in and around buildings that are currently
active. A sampling Proglilm was implemented to investigate the impacts of indoor air within these active
buildings.

For operational areas of the facility (Building C), indoor air quality and sub-slab vapor sampling were deferred
until after the selected remedy has been implemented. However, the administrative building (Building E) that
houses the facility oftices was investigated for vapor intrusion by collecting two breathing zone air samples
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and two sub-slab soil gas samples, and a single bacllground sample. Building E has a partial basement that
houses offices and files. The rest of the building is built on a slab at grade.

ln accordance with KDHE Guidance, samples were collected in Building E near sources of potential intrusion
and heating ventilation and air conditioning (HVAC) intake areas. All sample coltection procedures were
performed in accordance with KDHE BER 33 and 34 and the analytical laboratory sample collection guidance
presented in the RFI Phase lV Work Plan SAP. All samples were anallzed for VOCs.

One breathing zone air sample was collected in the basement office and the second was collected in a main
floor closet that was over a foundation slab and containd multiple conduits from the sub-slab space. Two
sub-slab samples were collected, one from the basement level, and the second from the main floor in an area
over the foundation slab. A fifth air sample was collected to determine ambient (i.e. background)
concentrations. The baclground sample location was chosen such that it was outside and away from facility
operations.

4.5 Sou ResuLTs oF pxese ly RFI

Section 4.6 discusses results of subsurface sampling, laboratory analysis, and identifies exceedances of IAo,s
in soil samples collected during the Phase lV RFl. Section 5.0 summarizes the nature and extent of impacs
to soils, groundwater, indoor air quality, and Chisholm Creek based on all data collected to date.

Soil analytical daa was compared to lAos shown on Table 4. The lAo concentrations were proposed in
the Draft IMWP which was conditionally approved by USEPA in an email dated May 6, ZOl4. The lAOs are
based on site screening levels (SSLs) from the KDHE Tier 2 Guidance for Residential and Non-Residential
pathways, and USEPA Region 9 RSLs for groundwater and industrial soils. A summary of all daa o<ceeding
the lAOs for soils is presented in Table 5.

The facility has been divided into three regions (Western, Cenrral, and Eastern) for purposes of presenting
the results of the field investigation. These regions are consistent with the daa presenations in both the
Draft IMWP and the Human Health Risk Assessment (HHRA). Within each region, the results of the phase
lV field investigation are also divided into four layers (Shallow Soils (0 - 5 ft bgs), lntermediate Soils (5 - lO ft
bgs), Deep Soils ( l0 ft bgs to the top of the saturated zone) and the Saturate d Zone.

Where appropriate, the Eastern region includes offsite samples collected between the facility boundaries and
chisholm creek Figure !3 depicts the different regions of the facility.

4.5.1 Western Region

The Western Region includes all areas of the facility to the west of the Processing Area. The Western
Region includes the following SWMUs:

a SWMU #I3 Drum Dock - south of Building C,

Drum Storage Warehouse - Building C,o
[r-'
h*;

a SWMU #14
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SWMU #24

swMU # r7

swMU #18

Area South of Building C,

Former Dry Solids Gondola, and

Trailer Parking and Open Area along Southwestern Corner Open Area.

The western area also includes samples collected within Building C. Three VOCs were identified above the
lAOs in shallow soils in the western region of the Facility.

The VOC detections above lAOs in the Western Region are present in three separate smaller areas: one in
Building C and the surrounding area (SWMU #13, #14, #17 and #24), a second area near the trailer parking

lot (SWMU #18), and the third at the southwest fence line (SWMU #18).

4.5.1.1 BUTLDING C (SWMUS #! 3, #14, axo #24)
COCs detected above lAOs in SWMU #13 (Building C Drum Dock), SWMU #14 (Building C) and SWMU
#24 (Ara, south of Building C) are discussed below.

4.6.1.1.1 ShollowSoils
A total of 56 shallow soil samples were collected from l8 borings for analysis of VOCs, SVOCs, metals, and

radio chemistry. Soil analpical data for compounds present at concentrations exceeding the lAOs for these
SWMUs are summarized in Table 5 and discussed below.

VOCs: Three VOCs (rcE, TCE and cis-|,2-DCE) in 16 samples were present at concentrations

exceeding lAOs. The IAO for PCE (l2l ugllg) was e><ceeded in eleven samples. The highest

VOC concentration detected was PCE ( 109,000 pglkg) in the sample collected from 524-3-2.

Seven samples o<ceeded the IAO for TCE (U.7 pdlg), with a maximum concentration of 3 1,700

pglkg in the sample Sl4-5-0.5. Sample S14-5-0.5 also exceeded the IAO for cis-1,2-DCE (855
pg/l1g) with a concentration of 3,760 pg/lg.

SVOCs: There were no exceedances of the lAOs.

Metals: There were no e><ceedances of the lAOs.

4.5.1.1.2 lntermediote Soils

A total of 24 intermediate soil samples from l6 borings were collected for analysis of VOCs. Soil analytical

daa for compounds present at concentrations e><ceeding the lAOs for these SWMUs are summarized in

Table 5 and discussed below.

VOCs: Samples 524-3-10 and Sl4-8-10 exceeded the IAO for rcE (l2l ug/l1g). The maximum
concentration of PCE detected was 2,350 pdkg in the sample collected from 524-3- 10.

4.6.1.1.3 De+ Soils

A toal of 45 deep soil samples (l t to aa ft bgs) lrom 26 borings were submitted for analysis of VOCs.
Additionally, a background radio chemistry sample collected at l5 ft bgs in SWMU#24. Soil analytical data
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for compounds present at concentrations e><ceeding the lAOs for these SWMUs are summarized in Table 5

and discussed below.

VOCs: PCE was detected above the IAO ( l2l pg/kg) in three samples at a concentrations of 394 pg /kg
in sample S I 3-2-lNl 23 I Ug/lg in sample S l4-9- I 5, and 503 Ug/]g in sample 524-3- 15.

TCE was detected above the IAO (8a.2 pg/l1g) at a concentration of 221 pdkg in the sample

collected at the soil groundwater interface located at 14.8 ft bgs in S l4-4-lNT.

4.6.1.2 Fonr.ren Dny Souos GoNDotA (SWMU #! 4
Analyte detections above lAOs in the SWMU #17 are discussed below.

4.6.1.2.1 ShollowSoils
Nine shallow soil samples from three borings in SWMU #17 were submitted for VOC and metals analysis.

Soil analytical data for compounds present at concentrations exceeding the lAOs for these SWMUs are

summarized in Table 5 and discussed below.

VOCs: Two samples (S !7- l-2 and S 17- l-5) o<ceeded the IAO for PCE ( l2l pg/l1g). PCE was detected in
soil samples from S l7- l-2 and S 17- l-5 at concentrations of 2,800 pgllg and 170 pg/kg;

respectively.

Metals: There were no metals o<ceedances for samples collected in the shallow soils in SWMU #17

4.6.1.2.2 IntermedioteSoils
A total of 4 intermediate soil samples from three borings were submimed for analysis of VOCs and Meals.
Soil analpical daa for compounds present at concentrations e><ceeding the lAOs for these SWMUs are

summarized in Table 5 and discussed below.

VOCs: Two samples exceeded the IAO for PCE ( l2l pg/lg). Samples S l7- l- l0 and S l7- l- lO split had a

reportd concentration of 622 pglkg and 795 pglkg, respectively.

Metals: There were no e><ceedances of the lAOs for samples collected in the intermediate soils in SWMU
#t7.

4.6.1.2.3 Deep Soils

Eight deep soil samples ( l3 to 35 ft bgs) were collected from three borings for analysis of VOCs and Meals.
Soil analpical data for compounds present at concentrations exceeding the lAOs for these SWMUs are
summarized in Table 5 and discussed below.

VOCs: PCE was the only VOC detected above the tAO in deep soils from SWMU # 17. The PCE IAO was

occeeded in one sample, S l7- l- l3 at I,540 ttgll<g.

4.6.1.2.4 SoturatedSoils
VOCs: PCE was t}e only VOC detected above the IAO in saturated soits. PCE Concentrations ranged

o

o from 982 pg/kg to 5,330 pg/lg.

34



o

o

4.5.1.3 Tnarrcn Penrcxc Anea (SWMU #t8)
Analyte detections above lAOs in the SWMU #18 (Trailer Parking Area and along Southwestern Fence)

located south of the Former Dry Solids Gondola, are discussed below.

4.6.1.3. I Shollow Soils

A total of 4l shallow soil samples were collected in SWMU #18 and analyzed for VOCs and Meats. Soit

analpical data for compounds present at concentrations e><ceeding the lAOs for these SWMUs are

summarized in Table 5 and discussed below.

VOCs: PCE o<ceeded the IAO (l2l pg/lg) in nine samples at concentrations ranging from 133 pg/lg to
29,500 pglkg.

Meals: There were no exceedances of the lAOs for samples collected in the shatlow soils in SWMU #18.

4.5.1.3.2 lntermedioteSoils
A toal of 12 intermediate depth samples were collected from 12 borings and submitted for analysis of
VOCs and Meals. Soil analytical daa for compounds present at concentrations exceeding the lAOs for
these SWMUs are summarized in Table 5 and discussed below.

VOCs: PCE exceeded the IAO in one SWMU #!8 intermediate soil sample. PCE exceeded the IAO (l2l
[rg,/l<g) in sample S l8- l9- l0 at a concentration of 2,029 pg/(g.

Meals: There were no o<ceedances of the lAOs for samples collected in the intermediate soils in SWMU
#18.

4.5.1.i.3 Deep Soils

A total of 3l deep soil samples were collected from 14 boringp in SWMU #18 and analyzed for VOCs. Soil

analytical data for compounds present at concentrations exceeding the lAOs are summarized in Table 5 and
discussed below.

VOCs: PCE and cis-1,2-DCE were the only VOCs detected above their lAOs. Soil sample Sl8-19-15
conained cis-1,2-DCE at9l7 ug/kg.,which o<ceeds the IAO of 855 pg/lg. PCE concentrations
that exceed the IAO ( l2l pg/kg) were detected in six samples at concentrarions ranging from
157 pg/lg to 8,660 pg/lqg.

4.5.2 Central Region

o The Central Region includes Buildings A, B, D, E, G, and H and the Processing Area and consists
of l3 SWMUs and two AOCs.

SWMU #l Processing Area Storage Tanks,

SWMU #2 Waste Blending and Drum Processing Area- tocated between Buildings C and D), and

swMU #3 Former Drum Processing Area- located between Buildings c and D).

35 ! :l .ft rarEilr i i
: " mll} ,.'.*, 

",;;--t fi I

ir *'B 
n*.\u;**tl' ' l; i

--, "'r-1."i']l I,i )i $''-'-"'""--"
\it . ,-.-.*---'

a

a

ao



o

o

SWMU #4 Processing Area Truck Bay - soutlr of the Processing Area.

SWMU #5 Sparging Area - southwesr corner of Building D.

SWMU #6 Hot Rooms. south portion of Building D.

SWMU #7 Elevated Tank Storage Area - western porcion of Building D.

SWMU #8 Regulated Waste Storage Area - north-central and northeast portion of Building D.

SWMU #9 Solids Dryer - south-easr corner of Building D.

SWMU #10 Drum Crusher - located between the southwest corner of Building D and the
Processing Area.

SWMU #l I Crushed-Drum Roll-Off Boxes - located south of Building D.

SWMU # l6 Corrosive Waste Storage Area - western porrion of Building B.

SWMU #20 Former Paint Can Burial Pit - southwest of Building B.

AOC#8 Former Drum Storage Area - easr of Building A.

AOC#l I Bulk Storage Tanks northwest corner of the Processing Area .

Detected constituents above lAOs are present in two separate source areas: one small area west of Building
B and the second larger area that includes Building D, the Processing Area and the driveway between
Building D and Building B.

4.5.2.1 Burt-orrc DANDTHE PRocEsstNGAREA(swMU #a,#2,#3,#4,#s,#,#7,ffi ffg,#lo,
#ll,tr2l ANDAOC#I l)

Building D is undergoing RCRA closure. The SWMUs associated with Building D are generally small and
immediately adiacent to each other. Therefore, the results of this area including analyte detections above
lAos in the SWMUs associated with Building D, are discussed as a whole below.

4.6.2.1.1 ShollowSoils
During the Phase lV RFI a total of 155 shallow soil samples were collected from 68 borings in the 12

SWMUs and AOC#ll located in the vicinity of Building D and analyzed for VOCs, SVOCs, herbicides,
pesticides, PCBs, DRO, and meals. Soil analytical data for compounds present at concentrations e><ceeding

the lAos for these sWMUs are summarized in Table 5 and discussed below.

There were seven VOCs with concentrations o<ceeding lAOs. PCE occeeded the IAO in 60
samples. TCE concentrations e><ceeded the IAO in 52 samples. The highest VOC
concentration was from a sample collected in SWMU #10. PCE was detected at a

concentration of 308,000 Ug/kg in sample S l0- l-0.5.
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SVOCs: Aniline o<ceeded the lAo of 1,950 ps/kg in two samples, SWMU #5 sample Dc-23-0.5

collected at six inches bgs and SWMU l*8 sample DC-6-Z collected at rwo ft bgs at
concentrations of 2,680 pgllg and 2,160 pgll<g respectively.

Herbicides: There were no exceedances of the lAOs for samples collected in the shallow soils in SWMUs
#5, #6, #7, ffi, #9 and #21 .

Pesticides: There were no e><ceedances of the lAOs for samples collected in the shallow soils in SWMUs
#5,#6,#7,ffi,#9 and#21.

PCBs: There were no o<ceedances of the lAOs for samples collected in the shallow soils in SWMUs
#5,#6,#7,ffi, and #9.

DRO: There were no e><ceedances of the lAOs for samples collected in the shallow soils in SWMU #2,
#3, #10, #l I and #21.

Meals: Chromium exceeded the IAO (l llpg/kg) in SWMU #2 sample S2-l-0.5 with a reported
concentration of 252 milligrams per kilogram (mg/l<g).

4.6.2.1.2 lnternedioteSoils
A toal of 44 intermediate depth soil samples were collected from 43 borings in this area. lntermediate soil
samples were not collected beneath SWMU #6 or SWMU #21. lntermediate soil samptes were collected
and submitted for analysis of VOCs. Additionally, the samples from SWMU #10 were submitted for SVOC
analysis. Soil analytical daa for compounds present at concentrations exceeding the lAOs for these SWMUs
are summarized in Table 5 and discussed below.

VOCs: There were five VOCs with concentrations that exceeded lAOs. PCE was detected above the
IAO ( 12 ! pg/kg) in all 17 samples, with the highest concentrarion of 849,000 pgllg detected in

sample S l0- l- 10.

SVOCs: There were no exceedances of the lAOs for samples collected in the shallow soils in SWMU
#r0.

4.5.2.1.3 Deep Soils

A toal of 86 deep soil samples from 45 borings were collected from deep soils in the l0 SWMUs and
AOC#I l. Deep soil samples were collected and submitred for a combination of VOCs, SVOCs, DRO, and
meals. Soil analytical data for compounds present at concentrations exceeding the lAOs for these SWMUs
are summarized in Table 5 and discussed below.

VOCs: Five VOCs were detected above the lAOs in samptes collected from 15 ft to 18.5 ft bgs. pCE

was detected above the IAO in all 28 samples and was the predominant COC in this area. The
highest concentration of PCE ( 15,700 pgll1g) detected in the sample split at the soil-groundwater
interface, Sl0-l-!5, which was collected at l5 ft bgs in SWMU #lO.
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SVOCs: There were no exceedances of the lAOs for samples collected in the deeper soils in SWMU #3

and #10.

DRO: There were no exceedances of the lAOs for samples collected in the deeper soils in SWMU #2,
#3,#l0,and #l l.

Metals: There were no e><ceedances of the lAOs for samples collected in the deeper soits in SWMU
#t t.

4.6.2.2 Burr-orlrrc B aro Fonren Parrr cau Prr (swMU #! 6 axo swMU#20)
SWMU #16 (Building B) and SWMU #20 (Former Paint Can Pit) are small and immediately adjacent to each

other. Therefore, the results of these two SWMUs are discussed together. Analyte detections above lAOs
in SWMU #16 and #20 are discussed below.

4.5.2.2.1 ShollowSoils
During the Phase lV RFI a toal of I I shallow soil samples were collected from six borings. Shallow soit

samples collected in SWMU # l6 were submitted for analysis of VOCs, SVOCs, herbicides, pesticides, PCBs,

DRO, and meals. Shallow soil samples collected in SWMU #20 were submitred for analysis of VOCs and

metals. Soil analytical daa for compounds present at concentrations o<ceeding the lAOs for these SWMUs

are summarized in Table 5 and discussed below.

VOCs: PCE was the only VOC detected above the IAO (l2l pg/lg) in both shallow soil samples

collected from boring BC-2. PCE was detected in samples BC2-0.5 and BC2-2 at 20,300 pglkg

and 495 pg/lg, respectively.

SVOCs: There were no e><ceedances of the lAOs for samples collected in the shallow soils in SWMU
#16.

Herbicides: There were no e><ceedances of the lAOs for samples collected in the shallow soils in SWMU
#16.

Pesticides: There were no exceedances of the lAOs for samples collected in the shallow soils in SWMU
#16.

PCB: There were no e><ceedances of the lAOs for samples collected in the shallow soits in SWMU
#t6.

DRO: There were no e><ceedances of the lAOs for samples collected in the shallow soits in SWMU
#t6.

Chromium was detected in one sample above the IAO at a concenrration of 175 mg/lg (BCa-
0.s)
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4.6.2.2.2 lntermedioteSoils
A toal of four intermediate samples were collected from four borings and submitted for analysis of VOCs
and meals. There were no e><ceedances of the lAOs for either VOCs or metals in samples collected from
intermediate soils.

4.5.2.2.3 Deep Soils

A toal of eight deep soil samples from four borings were collected and submitted for VOCs and meals
analysis. Soil analytical daa for compounds present at concentrations exceeding the lAOs for these SWMUs

are summarized in Table 5 and discussed below.

VOCs: Six VOCs were detected at concentrations above their lAOs in deep soil samples from SWMU #20.
Concentrations of 1,2,4-TMB and 1,3,5-TMB were 1,230,000 pg/kg and 330,000 pgllg; respectively

and naphthalene was detected at a concentration of 179,000 pg/kg. Other compounds exceeding

the lAOs are ethyl benzene (98,700 pglkg), n-butylbenzene (102,000 pg,/lg), and n-propylbenzene

(262,000 pslkg).

Metals: There were no e><ceedances of the lAOs for samples collected in the deeper soils beneath

SWMU #16 and SWMU #20.

4.5.2.3 PARKTNG AneeWesr oF BUTLDING A (AOC*B)
During the Phase lV RFI a single boring was advanced and samples were collected from shallow,
intermediate, and deep soils to 17 ft bgs in AOCtft8. These sample were submitted for analysis of VOCs.
No VOCs were present at concentrations e><ceeding lAOs in any of tlre samples collected from AOC l*8.

4.6.3 Eastern Region

o The Eastern Region includes all portions of the Facility ro the east of 25tt' Street The region

includes Buildings l, J, K, the areas to the south and east of Building J, northeast of Building K and

includes the following SWMU:

SWMU #15 BuildingJ.a

a

a

a

SWMU #22 Former Still Area - southwest corner of Building l.

AOC# l0 Northeastern corner of the facility.

AOC# I2 Area of elevated radium- norrhwest of Building I.

Area North of BuildingJ, and

Area South of BuildingJ

The VOC detections above the lAOs in the Eastern Region are present in seven separate smaller source
areas: one along the western side of Building I(SWMU #22 and AOC#12) , a second source area norrh of
BuildingJ, two source areas beneath BuildingJ (SWMU #15), a fifth to the southeast of BuildingJ, a sixth to

a
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the east of BuildingJ (AOC#10), and a seventh source area northeast of Building K in the noftheastern
corner of the Propert), (AOC# l0). lmpacts to the shallow soil of each of these areas are discussed below.

4.5.3.1 Butrolnc I AND Aneas Wesr (SWMU #25, SWMU #z?alro AOC#! 2)
SWMU #22, SWMU #25 and AOC#|2 are immediately adjacent to each other. Therefore, the analyrical

results of soil sampling in these three SWMUs including analpe detections above lAOs are discussed below:

4.5.3.1.1 ShollowSoils
During the Phase lV RFI a total of 50 shallow soil samples were collected from 14 borings. Shallow soil

samples were collected for VOCs and radio chemistry in SWMU l*22and AOC#|2. Shallow soil samples

were collected for VOCs, SVOCs and meals in SWMU #25 and AOC#12. Soil analytical daa for
compounds Present at concentrations exceeding the lAOs for these SWMUs are summarized in Table 5 and

discussed below.

VOCs: Ten VOCs were detected at concentrations o<ceeding lAOs in shallow soil samples from this
area. 1,2,4-TMB was detected above the IAO in all seven samples. The highest concentration of
1,2,4-TMB was 34,400 pgllg in Al2-3-2. Other compounds exceeding lAOs include
naphthatene, rcE, cis- 1,2-DCE, TcE, vc, ethyl benzene, toluene, naphthalene, t,3,5-TMB and 4-
Methyl-2-Penanone. No VOCs exceeded the lAOs were reported in samples collected from
swMU #25.

SVOCs: There were no e><ceedances of the lAOs for samples collected in the shallow soils.

Meals: There were no exceedances of the lAOs for samples collected in the shallow soils.

Radio Chemistry: There were no radium concentrations that o<ceed baclground levels.

4.6.3.1.2 lntermediote Soils

Ten intermediate depth soil samples were collected from eight borings and submitted for VOC analysis.

There were no e><ceedances of the lAOs in samples collected in SWMU 1422 and SWMU #25. A summary
of the exceedances of the lAOs from AOC# l2 is presented in Tabte 5 and discussed betow.

VOCs: Ten VOCs were detected above tlre lAOs in samples collected in AOC#12. The highest

concentrations of 1,2,4-TMB and 1,3,5-TMB in boring A l2-3- l0 were 107,000 pg /kg and 5 1,300

pg /k8, resPectively. Toluene was repoftd at a concenrration of t,l3O,OOO pg /kg and PCE and
TCE were reported at277,000 ug /kg and 28,200 pg /k, respectively. Other VOCs e><ceeding

the lAOs include ethyl benzene, cis- 1,2-DCE, naphthalene, O-xylene, and Styrene.

4.5.i.1.3 Deep Soils

A total of 22 deep soil samples were collected and submitted for analysis of VOCs only, with the ocception
of radio chemistry samples collected beneath AOC#12. There were no VOC o<ceedances of the lAOs in

samples collected in SWMU #22and SWMU #25. A summary of the exceedances of the IAOS for VOCs in
samples collected from AoC#!2 is presented in Table 5 and discussed below.
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VOCs: !,2,4-TMB was detected at concentration of 1,950 pg /kg above the lAOs of 1,070 pg /kg in the
sample collected from A I2-7- I 5.

4.6.3.1.4 SoturotedSoils
One sample was collected from transect location T- 4 at 20 ft b$ and submitted for analysis of VOCs. Vinyl

chloride was detected in this sample at a concentration of 59.9 pgl19, o<ceeding the IAO of 20.5 Fg/lg. This

sample was collected from the saturated zone and the vinyl chloride detected in the sample is likely the

result of dissolved phase transport from other upgradient areas.

4.6.r.2 BuruorNc f (SWMU #15)
The results of the samples collected from SWMU #15 are discussed below.

4.5.3.2.1 ShollowSoils
Shallow soil samples collected in SWMU #15 were submitted for analysis of VOCs, SVOCs, Metals,

Herbicides, Pesticides, PCBs and DRO. Soil analytical daa for compounds present at concentrations

e><ceeding the lAOs for these SWMUs are summarized in Table 5 and discussed below.

VOCs: PCE was detected above the IAO in the samples collected from JC-5 and JC-9. The highest PCE

concentration is associated with sample JC-5-5 and was reported as 1,710 pg /kg.

SVOCs: There were no e><ceedances of the lAOs for samples collected in the shallow soils in SWMU
#15.

Herbicides: There were no exceedances of the lAOs for samples collected in the shallow soils in SWMU

#t5.

Pesticides: There were no ercceedances of the lAOs for samples collected in the shallow soils in SWMU

#r5.

PCB: There were no exceedances of the lAOs for samples collected in the shallow soils in SWMU

#r5.

DRO: There were no occeedances of the lAOs for samples collected in the shallow soils in SWMU
#r5.

Meals: There were no o<ceedances of the lAOs for samples collected in the shallow soils in SWMU
#r5.

4.5.3.2.2 lntermedioteSoils
Eleven intermediate depth soil samples were collected from seven borings in SWMU # 15. lntermediate soil

samples were submitted for analysis of VOCs only. Soil analytical daa for compounds present at
concentrations e><ceeding the lAOs for these SWMUs are summarized in Table 5 and discussed below.

VOCs: PCE was detected above the IAO in six samples. The highest concentration was 537 pg /kg in
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o the sample split from JC-3- 10.
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4.5.3.2.3 Deep Soils

Seven deep soil samples were collected from seven borings. No constituents were detected above lAOs in
the samples collected from deep soils.

4.6.3.3 NonrnBun-olrucJ
Analyte detections above lAOs in samples collected in the area north of BuildingJ along the railroad spur are
discussed below.

4.6.3.3.1 ShallowSoils
A toal of six shallow soil samples were collected from four borings completed in the area north of BuildingJ

and submitted for VOC analysis. Several VOCs were detected above the lAOs in the shallow soil samples

collected from NBJ-I; however, due to laboratory QC issues, during the validation process the data was

flagged as estimated only. During subsequent field events in February additional borings were advanced to
provide additional delineation of the impacts present at NBJ- l. The analytical results obtained during the
February 2014 sampling event were all below lAOs.

4.6.3.3.2 lntermedioteSoils
A toal of four intermediate depth samples were collected from four borings and submitted for analysis of
VOCs. No constituents were detected above the lAOs.

4.6.3.3.3 Deep Soils

A toal of seven samples were collected from deeper soils at 15 ft bgs to 20 ft bgs in four borings. No
constituents were detected above the lAOs.

4.6.3.4 SourxoFButLDtNGJ
Analyte detections above lAOs in SWMU #18 are discussed below.

4.6.3.4.1 ShollowSoils
A total of l6 shallow soil samples were collected from l0 boringp in area south of Building J and submitted
for VOC analysis. There were no constituents above the lAOs for VOCs in the shallow soils south of
BuildingJ.

4.6.3.4.2 lntermedioteSoils
Fourteen samples were collected from intermediate soils in the l4 borings south of BuildingJ. lntermediate
soil samples collected were submitted frcr analysis of VOCs only. Soit analytical daa for compounds present
at concentrations o<ceeding the lAOs are summarized in Table 5 and discussed below.

VOCs: PCE was detected above the lAO (l2l pgll1g) in six samples. The highest concentration of PCE

detected is 240 pg /lg in the sample collected from SEBJ-4- t0.

4.6.3.4.3 Deep Soils

A toal of 29 deep soil samples were collected from 14 borings and submitted for VOC analysis. PCE was

detected above the IAO ( l2l pg/l1g) in l0 samples collected from t5 to 20 ft bgs in rhe area south of
BuildingJ. The highest concenrration is l2l pg /kg and is associated with SEBJ-S- ls.
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4.6.3.5 Easror BururxcJ (AOC#10)
Analyte detections above lAOs in the portion of AOC# l0 located east of Building J are discussed below.

4.6.3.5.1 ShollowSoils
Twenty shallow soil samples were collected from I I borings and submitted for analysis of VOCs and meals.

Soil analytical daa for compounds present at concentrations exceeding the lAOs for these SWMUs are

summarized in Table 5 and discussed below.

VOCs: PCE and TCE o<ceeded their lAOs in eight samples collected from six borings. PCE o<ceeded the
IAO in seven samples at concentrations ranging from 137 pk/lg to 557 pg/kg. TCE exceeded the
IAO with a reported concentration of I 75 Udl<g in the sample collected from boring A l0- l-5.

Metals: There were no e><ceedances of the lAOs for samples collected in the shallow soils in AOC# l0 east

of BuildingJ.

4.6.3.5.2 lntermedioteSoils
Fourteen intermediate soil samples were collected from 13 borings and submitted for VOC and metals

analysis. There were no occeedances of the lAOs for VOCs or metals in the intermediate soils.

4.6.3.5.3 Deep Soils

Nine deep soil samples were collected from seven borings and submitted for VOC and meals analysis.

There were no e><ceedances of the lAOs for VOCs or metals in deep soil samples collected in AOC#10 east

of Building l.

4.6.3.5 AOC#10 - NonrseasrERN CoRNER

Analyte detections above lAOs in AOC#10, are discussed below.

4.6.3.6.1 ShollowSoils
A toal of 38 shallow soil samples were collected from l7 borings in AOC# l0 in the northeastern corner of
the Site. Shallow soil samples collected in this area were submitted for analysis of VOCs and metals. Soil

analytical daa for compounds present at concentrations o<ceeding the lAOs are summarized in Table 5 and

discussed below.

VOCs: PCE exceeded the IAO (!21 pg/l<g) in five samples collected from four borings. The highest

concentration was 10,000 pS /l<g detected in the sample collected from Al0-4-5.

Metals: Both chromium and lead were detected above their IAO (! ll mg/tg and 1000 mg/kg

respectively) in five samples. The highest chromium concentration of 197 mg,/lg was detected in
A l0-2-0.5. The highest lead concentration of 4,970 myl1g was detecred in A l0-4-5.

4.6.3.5.2 lntermedioteSoils
Fourteen intermediate depth samples were collected from 13 borings in AOC#!O. lntermediate soil

samples collected were submitted for analysis of VOCs and meals. Analyte detections above lAOs in
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o AOC#!0, are discussed below.
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VOCs: PCE exceeded the IAO (l2l mg,/kg) in the sample collected from borings AIO-4-lO and Al0-12-

l0 with reported concentrations of 2,480 pg /kg and 134 pg/kg respectively.

Metals: There were no exceedances of the lAOs for metals in samples collected from intermediate
depths.

4.6.3.5.3 Deep Soils

Twenty-two deep soil samples were collected from l2 borings and submitted for VOC and metals analysis.

Analyte detections above lAOs are summarized in Table 5 and are discussed below.

VOCs:

Metals:

4.6.3.7.t

VOCs:

4.5.3.7 NoN-SWMU on OAC AREAs
The Phase lV RFI included collection of samples from areas not associatd with SWMUs OACs. Multiple
sampling transects were insalled to develop lithologic cross sections and samples were collected from these
borings. One soil sample was collected along transect 8 along New York Avenue in the area southeast of
the Facility and the noftheastern portion of the former El Paso refinery. The sample was collected from the
saturated soils at 22 ft bgs and submitted for VOC analysis. Analytical daa for this sample is presented in
the summary ables in Appendix B. Detections over the lAOs for the sample coltected from boring T8-lD-
22arediscussed below:

There were two samples with concentrations e><ceeding the IAO ( l2l Fg/lqg) for PCE. PCE was
detected above the IAO in t}e sample collected from AIO-2-17 and AlO-2-lNT at
concentrations of 289 pg /kg and 125 pg/lg respectively.

Lead was detected above the IAO (1,000 mg/l1g) at a concentration of 1,710 mg /kg in the
sample collected from A l0-4- I 5.

Tronsect TS

1,2,4-TMB (65,700 Fg /kg), 1,3,5-TMB (19,600 ug /kg), and Naphtharene (5,210 pg/tg) were
rePofted at concentrations above their respective lAOs west of Chisholm Creek This sample
was collected from the saturatd zone and is likely the result of dissolved phase transpoft from
other upgradient areas.

o

4.7 GeorecxttcALREsuLTs

Geotechnical analyses were performed on fourteen soil samples. The geotechnical tests included soil
classification, wet and dry bulk density, moisture conteng specific gravity, and toal porosity. Due to a

laboratory error, five samples were analyzed for electrical conductivity rather than hydraulic conductivity. A
summary of the geotechnical results are presented on Table 6.

Geotechnical data will be used at a future date to support evaluation of site remedies and potential future
contaminant fate and transPort modeling. Therefore, minimal evaluation of this daa has been performed for
this report" Of note, soil classification results were similar to logs performed in the field during advancement

!t

..-_ '"_ '_ ,1'- '- '

":'i

I
I
i
t

I

i'
t;

r.1

tl

'. )i

o
44



o
of the soil borings. This data suppors, the interpretation presentd in the lithologic logs presented in

Appendix A.

4.8 GnouNowarER ANALyTtcAL REsuLTs

Section 4.8 discusses results of groundwater sampling laboratory analysis, and identifies exceedances of
applicable regulatory limits in groundwater samples collected during the Phase IV RFI and the October 2013

semi-annual groundwater sampling event Data from all groundwater samples were compared to the most
recent (March 2014) KDHE Tier 2 Risk-Based Residential Scenario groundwater screening levels. lf no

KDHE residential groundwater value was available, USEPA MCL concentrations were used for comparison

purposes. A summary of all daa exceeding these groundwater screening levels (GSLs) is presented in Table

7. All groundwater analytical results are presented in Table B-30 of Appendix B.

As stated previously, the facility has been divided into three Regions (Western, Central, and Eastern) for

PurPoses of presenting the results of the groundwater field investigation. Figure l3 depicts the different
Regions of the facility. Where appropriate, the Eastern Region includes offsite samples collected between

the facility boundaries and Chisholm Creek Within each Region, the results of the Phase !V field

investigation and the October 2013 semi-annual groundwater sampling event have also been divided into
two zones: upper zone groundwater and lower zone groundwater.

4.8.1 Constituents of Concern (COC)
Constituents of Concern (COCs) are defined as VOC and metal parameters that were detected in

groundwater at concentrations above the GSLs (Table 7). Organic constituents and metals detected above

the applicable GSLs include l0 VOCs and five metals. The individual VOC and meal parameters are as

follows:

COCs in Groundwater

o

VOC'S

l,l-Dichloroethane

l, l-Dichloroethene

1,2,4-Tri methyl benzene

1,3,S-Trimethylbenzene

Cis- 1,2-Dichloroethene

Ethylbenzene

Naphthalene

Meals

Arsenic (Total)

Barium (Total)

Chromium (Total)

Lead (Toal)

Manganese [oal)
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Tetrachloroethene

Trichloroethene

VinylChloride

4.8.2 volatile organic compounds (vocs) in Upper zone Groundwater
Thirty one individual VOC compounds were detected in the groundwater samples collected in the upper
zone durint the investigation. lndividual VOCs detected in upper zone groundwater samples at
concentrations above the GSLs include PCE, TCE, l,l-DCA, l,l-DCE, cis- 1,2-DCE, Ethylbenzene, 1,2,4-TMB

1,3,5-TMB, Naphthalene, and VC. A summary of all upper zone groundwater VOC exceedance results is

Presentd in Table 7, and all groundwater VOC analytical results are presented in Table B-30 of Appendix B.

A summary of the primary VOC compounds detected in upper zone groundwater is presented below.

4.8.2.4 TernacxloRoETHENe (PCE) tN UppER ZoNE GRouNDwATER
PCE was detected at concentrations exceeding the GSL of 5 uS/L in 37 samples collected from upper zone
groundwater. PCE was detected above the GSL in allthree Regions (Western, Central and Eastern), as well
downgradient of the site. PCE was not detected in any upper zone groundwater samples collected
upgradient of the site.

The two highest concentrations of PCE detected above the GSL in the Western Region were at l53 pg/L in
SK-B92, and at 152 pglL in Sl8-1. These two sample locations are located within the area of the former
lsland. The highest onsite concentration of PCE was detected in the Central Region, at448pg!L in SK-2S,

located on the southeast edge of Building B. The highest concentrations of PCE detected above the GSL in

the Eastern Region was 28lpg/L in SEBJ-3, located southeast of SMWU #15, and 2lg pglLin boring SEBJ-1,

located south of SMWU #15.

PCE was detected above the GSL in two downgradient upper zone groundwater samples, at 158 pg/L in T8-
3, and at 14.2 pglL in T8-4, both located east of the facility boundary.

4.8.2.2 TRTcHLoRoETHENE (TCE) !N UppERZoNE GRouNDvvATER
TCE was detected at concentrations exceeding the GSL of 5 rrglL in 39 samples collected from the upper
zone groundwater. TCE was detected above the applicable GSL in all three Regions (Western, Central, and
Eastern), as well as downgradient of the site. TCE was not detected in any upper zone groundwater samples
collected upgradient of the site.

The highest concentration of TCE detected above the GSL in the Western Region was 95.9 pgll in St8-1,
located east of the former lsland. The highest onsite concentration of TCE was detected in the Central
Region, at 134 pg/L in SK-2S DUB located on the southeast edge of Building B. The highest concentration of
PCE in the Eastern Region was 58.1 pg/L in SEBJ-3, located sourheast of SMWU #15.
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TCE was detected above the GSL in several downgradient upper zone groundwater samples, most notabl),

at a concentration of 30.3 pg/L in T8-3, located east of the site, and at a concentration of 26.4 pg/L in T8-0,

located southeast of the site.

4.8.2.3 Crs- 1,2-DTcHLoRETHENE (cts- 1,2-DCE) !N UppER ZoNE GRoUNDIvATER
Cis-!,2-DCE was detected at concentrations exceeding the GSL of 70 yglL in 12 samples collected from
upper zone groundwater. Cis- 1,2-DCE was detected above the GSL in two Regions (Central and Eastern),

as well as downgradient of the site. Cis- 1,2-DCE was not detected in any upper zone groundwater samples

collected upgradient of the site.

Two of the highest concentrations of cis- 1,2-DCE above the GSL were detected within the Central Region

of the facility, at 1,710 pg/L in DC-3, located in SWMU #7,and at 403 pg/L in Sl l-2, located in SMWU #l l.
The third highest concentration of cis- 1,2-DCE was detected in the Eastern Region of the facility, at 436 pglL

in SEBJ-3, located southeast of SWMU #15.

Cis- 1,2-DCE was detected above the GSL in two downgradient upper zone groundwater samples, at 273
pg/L in T8- l, located southeast of the site, and at 95 pg/L in T8-3, located east of the site.

4.8.2.4 Yruvl Crronloe (YC) lr.r UppenZoNE GRoUNDvvATER
Vinyl Chloride (VC) was detected at concentrations e><ceeding the GSL of 2 pglL in 13 samples collected
from upper zone groundwater. VC was detected above the GSL in two Regions (Central and Eastern), as

well as downgradient of the site. VC was not detected in any upper zone groundwater samples collected

upgradient of the site.

One of the highest concentrations of VC above the GSL was detecred in the Central Region of the facility, at
102 ltglL in Sll-2, located witlrin SWMU #ll. VC concentrations also exceeded the GSL in the Eastern

Region of the facility, the highest concentration detected at 14.2 pg/L in T7-2, located sourheast of Building
K.

VC was detected above the GSL in two downgradient upper zone groundwater samples, T8-0 and T8-1,

both located along the southeastern boundary of the facility, with the highest downgradient VC
concentration detected at !09 pgll in T8-lDUP.

4.8.3 Semi-Yolatile Organic Compounds (SVOCs) in Upper Zone Groundwater
UPper zone groundwater samples for SVOC analysis were collecred from !3 boring5, with SVOCs detecced

in three of the l3 samples collected. However, none of the three detected concentrations of SVOC5 were
above the GSLs. All groundwater SVOC analytical results are presented in Table B-30 of Appendix B.

4.8.4 Diesel-Range Organic Compounds (DROs) in UpperZoneGroundwater
UPper zone groundwater samples were collected from a toal of five borings for DRO analysis.

Concentrations of DROs were detected in three of the five borings sampled, with all detections located in
the Central Region of the facility, all witlrin SMWU # I l. DROs were detected in samples S t l- l, S I t-2, and
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S I l-3, at concentrations of 0.501 mg/l- 0.505 mg/l- and 0.668 mgll- respectively. DRO analytical results are

presented in Table B-30 of Appendix B.

4.8.5 Metds in Upper Zone Groundwater

A toal of 23 upper zone groundwater samples were collected for total and dissolved metals analysis. Eleven

( I !) distinct metals compounds were detected in the 23 samples collected, with five metals detected in one

or more samples above the GSLs. lndividual metals detected in upper zone groundwater samples at

concentrations above GSLs include total arsenic, barium, chromium, lead and manganese. A summarT of all

upper zone groundwater metal exceedances results is presented in Table 7. All groundwater metal analytical

results are provided in Table B-30 of Appendix B.

Three metals accountd for 61% of the reported detections, including

Total Barium: one detection, above the GSL of 2,000 pg/L, at 3,540 pg/L in A l0-4 (located in the

Eastern Region, east of Building K).

Total Chromium: eleven detections, three above the GSL of 100 pg/L, ranging up to 343 pgll in

A l0-4 (located in the Eastern Region, east of Building K).

Total Lead: fourteen detections, ten above the GSL of 15 pg/L, ranging upto762 pg/L in Al0-4
(located in the Eastern Region of the facility, east of Building K).

The remaining meals detections consisted of the following eight toal metals:

Total Arsenic seven detections, all above the GSL of l0 pg/L, ranging up to 105 pg/L in Al0-4
(located in the Eastern Region, east of Building K).

o

o

a

a

a Total Calcium: four detections, no applicable limit.

a

a

a

Total lron: three detections, no applicable limit"

Total Magnesium: four detections, no applicable limit.

Total Manganese: three detections, all above the GSL of 50 pg/l- ranging up to 16,100 pg/L in

Al0-4 (located in the Eastern Region, east of Building K).

Total Mercury: one detection, below the GSL of 2 pglL.

Total Potassium: two detections, no applicable limit.

Total Sodium: three detections, no applicable limit.

a

a

a
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4.8.5 Generd Chemistry in Upper Zone Groundwater
A toal of four upper zone groundwater samples were collected for General Chemistry analysis, including

Carbonate Alkalinity, Bicarbonate Alkalinity, Total Alkalinity, Toal and Dissolved Chloride, Fluoride,

Hardness, Nitrate-N and Nitrite.N, pH, Toal and Dissolved Sulfate, Sulfide, Toal Dissolved Solids, Toal
Organic Carbon, Toal Solids, and Total Suspended Solids. None of the analytical results for any of the four
samples were above any of the applicable KDHUUSEPA MCL. The analytical methods and results of the
General Chemistry analyses are provided in Table B-30 of Appendix B.

4.8.7 Lower Zone Groundwater YOC Results

Two individual VOC compounds (TCE and Naphthalene) were detected in the lower zone groundwater
samples at concentrations above the applicable KDHUUSEPA MCL A summary of lower zone groundwater
VOC o<ceedance results is presented in Table 7,and allgroundwaterVOC analytical results are presentd
in Table B-30 of Appendix B.

4.8.7.1 TrucnlonoETHENE C[CE) rN LowER ZoNE GRoUNDvvATER
TCE was detected at concentrations e><ceeding the GSL of 5 rrg/L in all l6 lower zone groundwater samples.

TCE was detected above the GSL in all three Regions (Western, Central, and Eastern), as well as upgradient

and downgradient of the site.

The highest onsite lower zone TCE concentration was detected in the Eastern Region at 146 pg/L in RSC- l,
located southeast of AOC #12. TCE was detected above tlre GSL in four of the five upgradient samples

collected from lower zone groundwater, with the highest concentmtion detected at 132 pgll in SK-8D,
located north of AOC#12. TCE was detected above the GSL in the two downgradient lower zone
groundwater samples, at 63.2 pg/L and 98 pg/L in T8-lD and T8-2D, respecrively, both located southeast of
the site.

o
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5 EXTENT OF SITE IMPACTS

This section discusses all environmenal data collected during RFI Phases ! - lV and routine semi-annual

groundwater monitoring events. These data have been used to define the extent of impacs across the site

and form the basis of the excaration IRM for the site. An IMWP was conditionally approved in May 2014,

finalized in July 2014, and is currently being implemented at the site.

5.1 Sorr-

5.1.! Constituen6 of Concern (COC)

Constituents of concern were identified by comparing analytical results for detected compounds to lAOs.

Organic constituents and meals detected above the IAO include 19 VOCs, one SVOC, and three meals.

The individualVOC's, SVOC and metals are as follows:

COC's in Soil

l, l, l-Trichloroethane Ethylbenzene

l,l-Dichloroethane Methylene Chloride

l,l-Dichloroethene Naphthalene

1,2,4-Trimethylbenzene N-Butylbenzene

1,3,5-Trimethylbenzene N-Propylbenzene

1,4-Dioxane O-Xylene

4-Methyl-2-Pentanone Styrene

Cis- 1,2-Dichloroethene Tetrachloroethene

5.1.2 Delineation of ErGent of lmpacted Soil

Figure 14 presents the lateral distribution of VOCs in soil at concentrations e><ceeding lAOs. Areas where
meals concentrations exceeded their IAO's were largely located within the areas where VOC o<ceedances

occurred. Aniline was the only SVOC present above the lAO. lt was detected in shallow soils (0.5 ft bgs

and two ft bgs) in samples collected in Building D. The IRM currendy being implemented at rhe Site has been

designed to remove soil conaining VOCs present at concentrations above lAOs. This interim action will
also address co-located metal and SVOCs impacts. Figure 14 depicts the vertical and horizontal o<tent of
VOC above their lAOs.

Toluene

Trichloroethene

VinylChloride

Aniline

Arsenic fl-oal)

Chromium OotaD

Lead (Toal)
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5.1.2.1 Youarru OncaNrc Cor'rpouuos (VOCs) rx Sot
Analytical results of all VOC daa including mobile lab data collected during the Phase lV RFI are presented

by SWMU in Appendix B. Data from the Phase l- lll RFls were previously presented in the Phase I - lll RFI

rePorts.

A total of eleven discreet VOC source areas in the three regions were identified from analytical daa. These

source areas are as follows and discussed below.

Western Region: Building C, Trailer Parking Area and Southwest Fenceline Area.

Central Region: Building D (including southern extension into the northern portion of Building B)

and West of Building B (Former Paint Pit).

Eastern Region: West of Building I (Former Still Area), North of Building J, Building J, South of
BuildingJ, East of BuildingJ and Northeastern Corner.

5.1.2.1.1 Western Region

The VOC detections above lAOs in the Western Region are present in three separate smaller source arezrs:

one in Building C and the surrounding area (SWMUs #13, #14, #17, and #24), the second in the rrailer
parking area, and the third at the southwest fence line (SWMU # l8).

l) Building C and Surrounding Area (SWMUs #13,#14,#17, and #24): A toal of 72 samples were

collected from 20 borings to depths of 44 ft bgs to define this source area. Based on these daa, it is

estimated that the source area is approximately 22,500 sq ft and extends to a depth of 15 ft bgp under

Building C and the area to the south. PCE was detected at the highest frequency and at the highest

concentrations within this source area. Other compounds present at levels exceeding lAOs include

TCE, and cis-1,2-DCE.

2) Trailer Parking Area (SWMU #18): A toal of 19 samples collected from 9 borings at depths to 26.5 ft
define a source area that is approximately 2,460 sq ft and e><tends to a depth of 5 ft bgs under the

Trailer Parking area. PCE was the only analyte detected at concentrations exceeding its IAO in this area.

3) Southwest Fence Line (SWMU # l8): A toal of I 7 samples collected from 6 borings to a depth of 26.5

ft bgs define a source area that is approximately 2,820 sq ft and o<tends to a depth of 20 ft bgs near the

Southwest Fenceline. PCE was the only analyte detected at concentrations e><ceeding its IAO in this

area.

5.1.2.1.2 CentrslRegion
The VOC detections above lAOs in the Central Region are present in two separate source areas: one in the
area west of Building B and the second in Building D (including the Processing Area and the driveway

between Building D and Building B).

l) Building D: A toal of 201 samples collected from 58 borings define a source area that is approximately

40,000 sq ft and e><tends to a depth of !5 ft bgs under Building D. PCE was detected at the highest
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frequency and at the highest concentrations within the Building D source area. Other compounds

present at levels exceeding lAOs include TCE, l,l-DC[ cis- !,2-DCE, VC, l, !-DCA, and 1,4-dio><ane.

2) West of Building B (Former Paint PiI-SWMU #20): A total of 15 samples collected from 4 borings to a

depth of 20 ft bgs define a source area that is approximately l, 180 sq ft and extends to a depth of I 5 ft
bgs west of Building B. 1,2,4-TMB was detected at the highest frequency and at the highest

concentrations within the West of Building B source area. Other compounds present at levels

exceeding lAOs include ethyl benzene, naphthalene, n-butylbenzene, n-propylbenzene, and 1,3,5-TMB.

5.1.2.1.3 Eostern Region

The VOC detections above lAOs in the Eastern Region are present in six separate smaller source areas: one

along the western side of Building l, a second source area north of Building J, a third at Building J, a fourth to
the southeast of Building J, a fifth to the east of Building J, and a sixth source area northeast of Building K in
the northeastern corner of the propert)r.

I) West of Building I (Former Still Area): A total of 24 samples collected from 5 borings to a depth of 17 ft
bgs define a source area that is approximately 1,250 sq ft and e><tends to a depth of t5 ft bgs west of
Building l. Xylenes were detected at the highest frequency and at the highest concentrations within the

West of Building I source area. Other compounds present at levels exceeding lAOs include PCE, TCE,

cis- 1,2-DCE, vinyl chloride, ethyl benzene, toluene, naphthalene, 1,2,4-TMB, and 1,3,5-TMB.

2) North BuildingJ: A toal of 8 samples collected from 3 borings to a depth of 17 ft bgs define a source

area that is approximately 300 sq ft and extends to a depth of !5 ft bgs north Building J. Although the
daa collected during the Phase lV RFI was flagged as estimated only, and not confirmed. Clean Harbors

is including the data to delineate the source area as historic daa collected in 2005 show detections of
VOCs above the lAOs in shallow soils. Cis- 1,2-DCE was detected at the highest frequency and at the

highest concentrations within the North Building J source area. Other compounds present at levels

exceeding lAOs include VC, naphthalene, and 1,2,4-TMB.

3) Building J (SWMU # l5): A total of 24 samples collected from 4 borings at depths to 72 ft bgs define a

source area that is approximately 1,800 sq ft and extends to a depth of l0 ft bgp beneath BuildingJ. PCE

was detected concentrations exceeding its lAOs.

4) South of BuildingJ: A toal of 34 samples collected from 12 borings to depths of 20 ft bgs define a
source area that is approximately 8,600 sq ft and extends to a depth of 20 ft bgs south of BuildingJ. PCE

was detected concentrations exceeding its lAOs.

5) East of BuildingJ (AOC(#10): A total of 22 samples from 8 boring5 to depths of 20 ft bgs define a
source area that is approximately 3,750 sq ft and e><tends to a depth of l0 ft bgs east of Building J. rcE
was detected at the highest frequency and at the highest concentrations within the East of Building J

source area. TCE is the only other compounds present at levels exceeding the IAO in this area.
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6) Northeastern Corner (AOC# l0): A total of 3 I samples collected from l0 borings at depths to 20 ft bgs

define a source area that is approximately 5,500 sq ft and o<tends to a depth of 18 ft bgs in the

Northeastern Corner of the facility. PCE was detected at the highest frequency and at the highest

concentrations within the Northeastern Corner source area. TCE is the only other compounds present

at levels exceeding the IAO in this area.

5.a.2.2 MerasrNsorL
Analytical data from the Phase lV RFI field investigation for metals in soil exceeding their respective lAOs is

presentd in Table 5 with the exception of Arsenic. Arsenic was not detected at concentrations above the

IAO in samples collected during the Phase lV RFI field investigation. Arsenic was, however, detected in

historic samples and is considered a constituent of interest at the Facility and included in the discussion

below. Arsenic daa from historic samples was previously presented in the Phase I - lll RFI repore.

l) Arsenic A total of 276 soil samples have been collected and ana[zed for arsenic since !999. Sample

depths ranged from 0.5 ft bgs to 25 ft bgs. Arsenic was not detected above the IAO of 63.2 mg/lg in any

samples collected during the Phase lV RFl. However, the sample collected, during a previous RFl, from
boring 8-66, located in the northwestern corner of the hcility at a depth of 0.5 ft, containd an arsenic

concentration exceeding the lAO. Therefore, this meal is included as a COC.

2) Chromium: At total of 276 soil samples have been collected and analyzed for toal chromium. Sample

depths range from 0.5 ft bgs to 25 ft bgs. Of the 276 samples analped for chromium, six (A I0-2 at 0.5,

A l0-3 at 7, Al04 at two ft bgr, 52- I at 0.5, BC-4 at 0.5 and B-54 at four ft bgs) conained chromium

concentrations e><ceeding the IAO of I I I mg/kg. Four of these samples are located in the northeastern

cornerof theFacilityandwill beexcavatedalongwithVOCimpactedsoil asdepictedinFigure 14. Soil

associated with sample 52- I at 0.5 ft will similarly be excavated as a part of the Building D o<cavation. A
surhce sample in Building B (BC4 collected at 6 inches bgp) conained 175 mg/kg of chromium at a

depth of 0.5 ft bgs. This area is scheduled for excavation and disposal which will remove the chromium

from the site. Samples collected at deeper depths in this area did not conain chromium at
concentrations exceeding the lAO.

3) Lead: At total of 286 soil samples have been have been collected and anallzed for toal lead. Sample

depths range from 0.5 ft bgs to 25 ft bgs. Of the 286 samples, six samples e><ceeded the IAO of 1,000

mg/19. The six samples e><ceeding the IAO were collected in two areas of the Facility. One sur-face

sample (8-16 at three ft bgs) contained 1,560 mg/lg of lead at three ft bgs. This area is scheduled for
exciilation and lead soils will be removed from the site at that time. Samples collected at deeper depths

in this area did not contain detecable concentrations of lead. The remaining five samples are located in
the northeastern corner of the Facility and will be excavated along with VOC impacred soil as depicted

on Figure !4.
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5.2 GnouNowaren

Groundwater COCs (Section 4.8.1) are present beneath the facility due to a combination of regional and

site-related sources in both the upper and lower zones. This section summarizes the distribution of
groundwater COCs as determined from review of Phase lV RFI and semi-annual groundwater data.

5.2.1 Upper Zone Groundwater
Daa collected during tlre Phase lV RFI and semi-annual monitoring events was evaluated to assess the
vertical and lateral distribution of COCs present in the upper zone. VOCs and meals were both detected in
upper zone groundwater at concentrations exceeding GSLs. No SVOCs or DRO was detected at
concentrations exceeding GSLs. As such, these compounds are not discussed further.

5.2.1.1 Yrnncal DrsrmaurloN oFVOCS lN UpreRZoNE GnouNowanen
Characterization of the vertical distribution of VOCs in the upper zone was assessed using the following
data:

L Semi-annual groundwater monitoring results from wells SK-lS, SK-2S and SK-l25 (October 2013)

collected following a three volume purye. These data represent COC concentrations across the
entire well screen for each well.

2. Low flow monitoring results from monitoring wells SK-IS, SK-2S and SK-|2S (October 2013).

Pump intakes for these samples were set within 2 feet of the groundwater elevation and are

intended to represent shallow groundwater concentrations within the upper zone.

3. Hydrasleeve samples from monitoring wells SK- lS, SK-2S and SK- l25. Hydrasleeve samplers were
deployed in two foot increments from first encountered groundwater to the bottom of each well.

4. Depth-discreet hydropunch samples collected from borings adjacent to monitoring wells SK- lS, SK-

25 and SK- 12S. Hydropunch samples were collected from temporary borings with a two foot
screened interval. Separate borings were installed to collect depth discreet samples in two foot
inCrements across the upper zone.

Depth discreet differences in groundwater concentrations may be present for a variety of reasons inctuding

the depth of the source of groundwater conaminants, changes in subsurface lithologr, nature of the
contaminant released (i.e. dissolved phase or NAPI- surhce release or undeqground ank leak), or distance
(vertically or laterally) from the release point The soil daa collected at the Site to date strongly suggests

that source of contaminants present in soil at the Site are the result of historic spills to suface soil

associated with waste handling activities at the Site. Conaminants released to surhce soil have migrated

through the surficial clay unit and have at some locations, contacted the groundwater surface and resulted in
impacts to groundwater.
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Semi-Annu ol Groundwater Sampling Results

Consistent with the approved SAB semi-annual groundwater samples are collected following a three volume
well purge and subsequent groundwater recover)r. The results obtained from this sampling technique are
intended to represent concentrations present across the entire well screen and are not depth discreet
within the screened interval. A three volume purge is the most disruptive to the aquifer as water is

removed from the well using a bailer resulting in surging of the well screen foltowed by relatively rapid

groundwater recovery. Low flow sampling achieves aquifer sabilization by slowly purgtng sragnant

Sroundwater from a small area of the well screen through pumping at a slow controlled rate with minimal
groundwater draw down and minimal disruption to the aquifer. Table 8 presents the results of sampling

using both three-volume purge and low flow sampling techniques. As shown in the able, there were no
consistent differences in the data collected using these two methods from the three wells included in the
study.

Hyd rasl eeve Sa mpli ng Result

A Hydrasleeve is a patented, disposable groundwater sampling device that captures a "core" of groundwater
from a discreet interval within a well with minimal disturbances to the static water level. Hydrasleeves were
deployed into each of the three wells included in the study to evaluate verrical stratification of COC
concentrations and to determine if hydrasleeves could be used in the existing monitoring well network to
discern any depth discreet differences in groundwater. The results obtained from Hydrasleeve samples at
the Site are Presented in Table 8. As shown in the table, very little variation in PCE and TCE concenrrations
were observed in the Hydrasleeve samples. Hydrasleeve results were consistently lower than results
obtained using the standard three-volume purge and generally consistent with the low flow sampling results.

Hyd rop unch So mplin g Results

Groundwater sampling using a hydropunch is accomplished by advancing a direct push drill rod to the
desired sampling depth, exposing a length of stainless steel screen and collecting a sampte from the drill
casing using a low flow Pump or bailer. Because a separate boring is installed for each depth interval, the
samples obtained from the hydropunch are truly depth discreet However, differences in hydropunch results
from different depths are also necessarily from slightly different locations laterally so the observed
differences may be due to either of these factors. Hydropunch results are presentd in Table 8. At
locations SK-!S and SK-2S, significantly higher PCE and TCE concentrations were observed in shallower
groundwater samples than in deep samples. At location SK- l2S, the differences were present but were less

substantial.

Y e ni co I Distrib ution Su mmo ry

The erraluation of vertical COC distribution in groundwater suggests that higher concentrations of COCs
are Present at shallower depths, particular in close proximity to overlying soil source areas (wells SK- lS and
SK-2S). Both of these wells are located in close proximity to areas where impacted soil extends to
groundwater and is providing a continuing source of groundwater contam
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borings installed in the vicinity of these two wells provide no evidence that the observed differences in
groundwater concentrations are due to changes in lithology. Rather, the obserrred concentration gradients

aPPear to be the result of diffusion from overlying soil sources and are expectd to decrease with increasing

vertical distance from the source.

The observed differences in groundwater concentrations within SK-|2S are less pronounced than in the
other two wells. SK- l25 is located greater than 100 feet downgradient from the Building C source area, and

this lateral distance allows for a greater degree of mixing within the aquifer than for SK-lS and SK-2S, both
of which are located within 50 feet of an overlying soil source. Groundwater concentrations in wells located

further downgradient are expectd to exhibit less depth-dependant variability in groundwater concentrations

due to the increased mixing as groundwater moves away from the overlying soil sources.

5.2.1.2 Lanenal- DtsrRrBurtoN oF YOCS lN UppER ZoNE Gnouuowanen

As discussed previously, VOCs, primarily PCE, TCE, cis-|,2-DCE and vinyl chloride, are present in upper
zone groundwater from both upgradient and site related sources. The lateral distribution of these VOCs is
discussed in this section.

It is important to note that the upper zone groundwater concentrations in the on-site and upgradient wells
have remained mostly consistent or have generally slightly decreased in recent years as described in semi-
annual groundwater monitoring reports. Total VOC concentrations in wells located both upgradient and

downgradient of the facility appear to be generally stable, indicating that the chlorinated solvent plumes are
mature and not growing. These findings suggest that the VOC mass is slowly being depleted through
advection, dispersion, biodegradation, sorption, and other natural attenuation processes.

T etro chl o roethene (P CE)

PCE is the predominant Site related contaminant in both soil and groundwater at the Facility. Because PCE

was not detected in any upgradient upper zone monitoring wells, there is no evidence to suggest that the

Presence of PCE in groundwater beneath the Site is related to any upgradient sources. Furthermore,
historic activities at the Site have included e><tensive handling and treatment of PCE laden materials.

The distribution of PCE in upper zone groundwater is depicted in Figure 15. As shown in the figure, PCE

impacted groundwater is present in the western, central and eastern portions of the fucility and also

downgradient of the facility adjacent to Chisolm Creek. PCE in the western portion of the facility appears to
be associated with soil impacts within and south of Building C. A second PCE plume appears to originate in
the vicinity of the Processing Area and Building D. On the eastern portion of the facility, oaro smaller PCE

plumes are depicted that originate from Building J and the northeastern corner of the facility.

Trichloroethene (TCE)

TCE is Present in upper zone groundwater due to a combination of upgradient and site related sources. The
distribution of TCE in upper zone groundwater is also influenced by the intrinsic biodegradation of PCE to
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TCE. The distribution of TCE in upper zone groundwater is depicted in Figure 16. TCE contours are

similar to the PCE contours except for the upgradient source of TCE evident on the eastern portion of the

propert),. There is likely some comingling of groundwater plumes originating off-site, with the site related

sources near Building J.

Two other TCE sources, one in the central and one in the western portions of the facility are also depicted

in the figure. These groundwater plumes are likely the result of groundwater conading TCE impacted

surficial soils beneath Building C, Building D and the Processing Area.

Cis- 1,2-Dichloroethene (ci* 1,2-DCE)

The inferred ocent of cis-!,2-DCE in upper zone groundwater is shown on Figure 17. Cis-!,2-DCE is a
daughter product of PCE degradation and is likely present in site groundwater due to in situ degradation of
TCE originating both on and upgradient Cis- 1,2-DCE was identified at concentrations exceeding the GSL in

the central and eastern portions of the Site. Also depicted on Figure 17 is a more dilute plume in the

western portion of the facility where all detected concentrations were below the 70 pglL GSL.

The cis- 1,2-DCE plume on the eastern portion of the Site is present due to a combination of upgradient and

site related sources in the vicinity of Building J. Cis- | ,2-DCE is also present in the central portion of the Site

near Building D and the Processing Area and at well SK-2S south of Building B at concentrations exceeding

the GSL Concentrations of cis-1,2-DCE exceeding the GSL were also present in well SK-l lS and sample

T8- | located southeast of tlre propert), near Chisolm Creek.

Yinyl Chloride (YC)

Vinyl Chloride was detected at concentrations exceeding the GSL of 2 pglL in l3 samples collected from the
upper zone. As shown in Figure 18, VC was detected above the GSL in both the Central and Eastern

Regions, as well as downgradient of the Site adjacent to Chisolm Creek. VC was not detecred in any upper

zone groundwater samples collected upgradient of the site. Because VC is a breakdown product of higher

chlorinated ethenes, it is possible that the presence of VC in groundwater is due to breakdown of these

contaminants originating on and up gradient of the Site.

Other YOCs

The most noable detections of other VOCs in upper zone groundwater were obsenred in the groundwater

sample from location T8- 1, located southeast of the facility adjacent to Chisolm Creek Concentrations of
m,p->ylenes, ethylbenzene, 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene exceeded GSLs in this sample

but were either not detect or below GSLs at all other on-site or upgradient locations. lt is possible that
these compounds are related to historic releases at the former El Paso Refinery as sample location T8- l is

located immediately downgradient of the northeastern portion of this property.
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5.2. 1.3 DlsrmsurloN oF Merals lr.t Uppen ZoNe GnoUNDWATER

Concentrations of metals were detected above GSLs in all three Regions (Western, Central, and Eastern),

with toal arsenic and total lead detected above the GSL in all three Regions, total barium detected above
the GSL in the Eastern Region only, total chromium detected in the Central and Eastern Regions, and total
manganese detected above the GSL in the Western and Eastern Regions.

5.2.2 Lower Zone Groundwater
As discussed in Section 4.8.2,TCE was the only VOC detected in lower zone groundwater at concentrations

exceeding the GSL of 5 pgll- The distribution of TCE in lower zone groundwater is depicted in Figure 19.

fu shown in the figure, TCE impacts in the lower zone appear to originate off-site as a part of the regional

NIC plume. Some limited site-related contribution to TCE concentrations in the lower zone may present in

the central Portion of the Site as evidence by a slight increase in TCE concentrations in well SK-2D relative
to wells upgradient of the Site. However concentrations at this location are similar to those observed
further upgradient and the obserrred differences may not be site retated.

fu previously discussed, the clay layer separating the upper and lower groundwater flow zones was not
encountered in borings installed in the southwestern portion of the Site. Whereas this clay layer is believed

to imPede the downward migration of COCs released at the facility over most of the site, its absence in the
southwestern corner of the Site allows mixing of upper zone and lower zone groundwater in this area. As a

consequence, lower zone COC concentrations in the southwestern portion of the Site likely represent
some mixing of upper and lower zone groundwater as evidenced by tlre slightly elevated TCE concentrations
in wells SK-4D and SK- l2D over wells located further upgradienr

5.3 AOC #12 ReolocHEMtsrRy CxenacrERzATtoN

USA Environment, L.P., was retained by Clean Harbors in 2013 to perform a radiological screening survey of
the facility. This screening was conducted in order to confirm and supplement data presentd in the Kansas

Department of Health and Environment repoft from a 2010 survey of the same propert)r. Based on their
investigation, USA Environmental concluded that the portions of the facility that had been previously linked
to low levels of radium contamination do not contain soil concentrations that would require remediation
under any state or federal guidelines.

Despite these findings, the Phase lV RFI included collection of samples for radium analysis from both soil and
groundwater. Phase lV RFI radium results are discussed below.

5.3.1 Soil Radiochemistry

Additional soil radiological analytical results were obtained on four, off-site baclground soil samples (BG- l

through BG-4), and on 29, onsite samples collected from within AOC #12, and SWMUs #22 and #24. All
33 of these additional soil samples were collected by Cameron-Cole during the Phase lV RFI investigation.
Analytical results of the 29 onsite-samples supported USA Environment's conclusion, with all 29 Radium 226

o

and 228 results registering at or below the Radium levels detected in the four offsite, baclground samples.
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Table 9 presents the soil radiological analytical results collected by Cameron-Cole, and USA Environment's

repo6 dated September 201 3, is provided as Appendix E to this reporL

5.3.2 Radiochemistry in Upper Zone Groundwater
Groundwater samples were collected from a total of six borings and/orwells for Radium 226 (E903.1) and

Radium 228 (R405) analysis. Radium 226 was detected in all six samples, at concentrations ranging from 0.6

picocuries per liter (pCi/l) in sample S22- I to l0 pCi/l in sample MW- 18. Radium 228 was detected in five of
the six samples, at concentrations ranging from 1.0 pCi/l in sample Al2-l to 2.1 pCi/l in sample 524-2.

Sample results are within the range of baclground values.

5.3.3 Radiochemistry in Lower Zone Groundwater
Two lower zone groundwater samples were collected during the Phase lV RFI for Radium 226 (E903.1) and

Radium 228 (R405) analysis. Radium 226 was detected in both samples, at 0.5 pCi/l in sample A l2- l-Clay,

and 0.2 pCi/l in sample A l2- l-Lower. Radium 228 was detected in one of the samples, at I .7 pCill in sample

A l2- l-Clay, but was below detection in sample A I 2- l-Lower.

5.4 lxooonArRQuALrrY

VOCs present in soil and groundwater can migrate into indoor air and affect indoor air quality. Factors that
may influence the impacts to indoor air quality include depth to groundwater, the nature of the building

floor/foundation, and the concentrations of VOCs detected in the soil and groundwater.

A total of four samples were collected within Building E during the Phase lV RFl. Building E is the
administration building where the potential for adverse health effects due to chemicals in indoor air is the
greatest due to the activity patterns of the workers present in this building compared to those in other
portions of the Site.

Two breathing zone indoor air samples and two sub-slab soil gas samples were collected in Building E to
assess the asses the indoor air quality and potential for vapor intrusion. The analpical results are compared

to the most recent (March 2014) values of KDHE Residential lndoor Air, March 2014. Table l0 presents

the results of all air samples.

Sub-slab sample results were below the KDHE Residential lndoor Air standards for all compounds.

Breathing zone air sample results were below the KDHE Residential lndoor Air standards with the
exception of the breathing zone air sample collected in the basement of the building. I,2,4-TMB was

detected at a concentration of !8 pg1m3 which is above the sandard of 7.3 pg/m3 for this compound. This

compound was not detected in either sub-slab samples or at elevated concentrations in the ambient sample

collected outside behind Building A Further evaluation of potential hazards associated with indoor air at the
facility is included in the HHRA (Appendix G).

ln an attemptto identift the potential source of 1,2,4-TMB detected in the Building E basement sample, all

soil and groundwater samples collected within 100 ft" of Building E (in some cases the distance was greater in
order to obain a data point) were evaluated. The following seven points were identified.
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l. T6- I (approximately 130 ft southeast)

2. T5-3 (approximately 35 ft northeasQ

3. T5-4 (approximately 100 ft northeast)

4. T4-3 (approximately 40 ft west)

5. T4-2 (approximately 150 ft southwest)

6. T5-2 (approximately 20 ft wesQ

7. A8- ! (approximately 40 ft northeast)

No 1,2,4-TMB was detected in any soil or groundwater samples from these borings. As such, available data

provides no evidence of a source for 1,2,4-Tl4B within reasonable disances of the building that would

contribute to \rapor intrusion of 1,2,4-TMB in Building E.

5.5 RrsrAssessMENT

The HHRA and SLERA were conducted by RBR Consulting. The following sections provide a brief summary

of the results. The complete reports are included in Appendix E and G.

5.5.1 Human Hedth RiskAssessment

Potential incremental health risks to site workers, site visitors and recreational users of Chisolm Creek were

evaluated in a human health risk assessment conducted by RBR Consulting lnc. Constituents of interest

were identified by comparing detected concentrations to conservative health based screening values.

Exposure to COls via direct conacq inhalation and ingestion was estimated using USEPA recommended

exPosure Parameters. The results of the risk assessment indicates that theoretical excess lifetime cancer

risks were within the accepable risk range ( I x lO0 to I x lO+ for cumulative effects) for all receptors in the

all areas of the facility. Hazard indices calculated to evaluate potential adverse non-qlncer health effects

were below the benchmark value of I for all receptor groups. The results of the human health risk

assessment also indicated that potentia! recreational visitors to Chisolm creek were unlikely to suffer

adverse health effects or unacceptable incremental cancer risks due to exposure to chemicals present in

creek sediment and surface water. A complete copy of the HHRA is included in Appendix G.

5.5.2 Screening Level Ecologicd Risk Assessment

A screening level ecological risk assessment (SLERA) was conducted to evaluate potential impacts to the

aquatic habiats of the East Fork of Chisholm Creek Surface \ rater, sediment and porewater samples were
collected at five distinct locations along Chisholm Creek ln addition, a macroinvertebrate surve), was

conducted to assess the biotic integrity of the stream.

Sample results were compared to relevant aquatic life criteria to determine the potential for adverse effects

to the habitat of Chisolm Creek Three inorganics (arsenic, barium and lead) and one organic
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(acenaphttrene) were present in sediments at levels exceeding screening criteria. !,!,1-TCA was tlre only

oqganic detected in surhce water at concentrations o<ceeding screening criteria and only in the sample

collected upstream of the facility. The macroinvertebnte survey indicated that conditions at all of the

sampling Iocations were between "non-impaired" and "slighdy impaired" habiat quality designations

However, these results did not correlate to detected concentrations of COls in tlre creek and none of the

observed habiat impairment was determined to be site related. A complete copy of the SLERA is included

in Appendix E.
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6 SUMMARY AND CONCTUSIONS

The objectives of the Phase lV RFI are to satisfy permit conditions under Section llt.E.3 of the Permig collect

subsurface data required for the parcial closure of Buildings B, D and J as described in the Closure Plan for
Buildings B, D and J, collect additional data requested by KDHE and the USEPA in response to previous RFI

submittals, and collect data to be used in evaluation of potential site remedies under the subsequent CMS for
the facility. Subsequent to the completion of the Phase lV RFl, Clean Harbors has initiated an interim

remedial measure at the Site under approval from USEPA and KDHE.

6.1 Sorl

A total of 892 soil samples were collected across the facility at various depths ranging from the surface to 44

ft bgs. Soil data was indirectly compared to both the USEPA Region 9 RSLS and KDHE Tier 2 non-

residential standards through the IAO concentrations that were presented in the Interim Remedial Measure

Work Plan.

Organic constituents and metals detected above the IAO include 19 VOCs, one SVOC, and two metals.

Although arsenic was not detected above the lAOs in Phase lV RFI samples, it has been detected in historical

samples above the lAOs and is considered a constituent of concern.

A toal of eleven discreet VOC source areas were identified at the site. These areas are depicted on Figure

14. Clean Harbors is actively addressing these areas through and approved interim remedial measure. The
IMWP including a comprehensive soil confirmation sampling plan designed to document that the areas

exca\ratd have fully removed VOC and SVOC impacted is currently being finalized.

5.2 Gnouxowaren

A toal of !36 groundwater samples were collected from 8l borings and four wells (SK- lS, SK-2S, SK- l25,

and MW- l8) during the investigation. COCs have been identified in both the upper and lower groundwater

zones and the extents of impacts have been defined. Groundwater migrating on site from upgradient sources

includes concentrations of chlorinated hydrocarbon compounds and aromatic hydrocarbon compounds.

lmpacts to groundwater at the site as a result of historical operations on the facility appear to be largely

limited to the upper zone. The vertical migration of constituents from the upper zone to the lower zone is
impeded by a clay layer that occurs over much of the site, and by a slight upward vertical gradienr

lndividual VOCs detected in groundwater samples at concentrations above GSLs include PCE, TCE, l,l-
DCA" I,l-DCE, cis- 1,2-DCE, ethylbenzene, 1,2,4-TMB 1,3,5-TMB, naphthalene, and VC. Groundwater data

suggests that impacted groundwater in the upper zone e><tends eastward to Chisholm Creek. Groundwater
impacts in the lower zone are due primarily to upgradient sources associated with the NlC, with limited

evidence of site related impacts.

Vertical COC stratification in the upper zone was most evident in soil borings installed close to identify soil

source areas. Data sutgests that the observed stratification is most likely related to vertical distance from
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the overlying soil source and not due to changes in subsurface lithologr. Stratification of groundwater

concentrations in the upper zone was less evident in borings installed further downgradient from soil source

areas.

The daa collected during the Phase lV RF! field investigation was used to address all items required to move

forward toward a "YE" satus for the Groundwater Environmenal lndicator on the CA 750 form.

The Facility is actively addressing soil source areas through an e><cavation lnterim Remediation Measure

(!RM). The goal of the IRM is to remove soil containing concentrations of COCs o<ceeding lAOs. IRM

activities will be documented in an IRM completion report to be submitted following completion of the lRM.

This report will document residual levels of COCs remaining in soil and will form the basis for the CMS and

post exca\ration risk assessment

6.3 Arn Qualrv
Ambient air and sub-slab vapor samples were collected to evaluate the potential for adverse effecs on the

indoor air quality due to subsurface VOC contamination. One compound, 1,2,4-TMB, was detected at a

concentration of 18 pglm3 above the sandard of 7.3 141m3. Groundwater and soil daa did not yield a

source for 1,2,4-TMB within reasonable distances of Building E that would contribute to \rapor intrusion.

5.4 Cxrsnouu Cneer

Daa collected during the phase lV RFI were used to perform a SLERA and a HHRA. No unaccepable

health risk to recreational users of Chisolm Creek were identified. Fufther, no site related impacts to
habiat quality in the creek were identified.

5.5 MoNrroruNG VYELL Nerwonx

Many of the hcility monitoring wells were destroyed in accordance with KDHE regulations prior to initiation

of the lRM. Upon completion of the IRM and CMS, recommendations for re-insallation of select monitoring
wells will be presented.
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The lntersate Technologr and Regulatory Council Vapor lntrusion Team. January 2007. Vapor lntrusion
Pathway A Practical Guideline.

USEPA May 1989. Guidance Documeng lnterim Final RCRA Facility lnvestigation Guidance, Volumes l-lV.

USEPA" Part ll RCRA Hazardous and Solid Waste Amendments (HSWA) Permig dated December 23, 1994.

ldentification No. KSD007246U6, Safety-Kleen (Wichia), lnc. Facility, 2549 North New York
Avenue, Wichia, Kansas.

USEPA. November 19, 1998. Comments on Draft RFI Phase I Work Plan.

USEPA. July 2, 1999. Additional Comments.

USEPA. December 2, 1999. Final Agency Approval of Phase I Modified Work Plan.

USEPA. Ylay 2,2000. Comments on lnitial Addendum to Phase I RFI Work Plan.

USEPA. June 26, 2000. Approva! Letter of lnitial Addendum to Phase I RFI Work Plan.

USEPA. March 13, 200l.Comments on Second Addendum to RFI Phase I Work Plan.

USEPA August 3, 200l. Comments on RFI Phase ll Work Plan draft"

USEPA November 6, 2001. Approval of Modified Revised Phase ll Work Plan.

USEPA June 28, 2002. Further comments on Draft RFI Phase lll Work Plan.

USEPA April 18, 20O2.Comments on Draft RFI Phase ll! Work Plan.

USEPA. August 6,2002. Approval Letter of Revised Phase lllWork Plan.

USEPA 2401R-0?/005. December 2002. Guidance on Choosing a Sampling Design for Environmenal Data
Collection.
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USEPA August 77,2013. Conditional Appro\al Letter of Phase lV Work Plan.
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TABLE 2

Summary of Historic Sample Loc.tions and Analytical Par.meters
Phase IV RFI Report

Clean Harbors Kansrs, LLC

o

o

SWIIU / AOC/ Oths Arce Borinc lD
RFI

Phxc
DE

CompLtcd
Supl,c
Dcotfi

SoilAn.Fic.l P.t.m.t6
Grcundurtar

An.hiel

Hctds svOC'i YOC" P.3tickl,rs DRO BTE( YOC'3

'WMU 
# 2 We Blsdinr and Drum &t6 I taUt9v, t-3 ft x x

iwl''lu ,L hc6s A@ Truck Bay

lW|'lU 5. SperSllu R@m

'WMU 
5. Hot R@ms

S.WMU 7. BMed T.nk Sbrr8e Ara
iw,''lU 21. Cydore

B- t7 I tatt99, t-3 ft x x x
&18 I t2iltqrg t-3 ft x x x
B- t9 I t2mt9r9 1.3 lt x x x

I 17il199, t3ft x
B-20 I t)ryt999 l-3 ft x x x

I t2mt999 l6 ft x
8-2r I 12ilt999 l-3 fr x x x

I t2rat999 t2ft x
&.22 I t)r2il999 l-3 ft x x

I t2il1999 8ft x
B-,t8 I I t/9200t 3ft x x x

I il/92001 l,tft x x
B-68 il |ilzDoot ltt x x x x

I |ilzDo,Jl t6ft x x
iWMU & Reguhted WsE 5688e A@
SV\,HU 9- Soli.is Dryer

B-23 I 17ilt999 l-3 fr x x

tw}lu I l. Cmhed Drum Roll Ofr Boxs
&50 I InD@t 1lt x x x

I It9t2@t t5ft x
SW}'IU l,L Drum Stonte Werehore

B- t,t I taul.rn 0-{ in x x
B-t5 I tavt9r9 l-3 fr x x

'WMU 
15. Buildlngj (North)

B-30 I tuvt999 0-{ in x x x
I taUtqrt t6ft x

B-3 I I tuvt99 qin x x
I tavt9t9 5ft x x

B-3 tV IF t/3t/2005 6ft x
8-60 I I t/9n001 tft x x

il I t/9/200t 3ft x x
I llDn0ot t6ft x x

B-32 I ilBOt999 l-3 ft x x x
&33 I I t/3(Vt999 l-3 fr x x x

I il13ut999 t5ft x
&3,1 I I t/3(yt999 l-3 ft x x x
&78 I I ta200t 20ft x
&.82 I il19200t t8ft x
B-% il SDtDOO2 1ft x x

lI 8t2tD002 r2ft x
B-%V IF tn 112005 1ft x

lF la t2005 tift x
B- t00 il 8t20D00.2 ,1ft x x

il SDODOOI l.lj ft x
8- t00v It* l/3 112005 llt x

IF t/3 t/'2005 t,{ft x
&r0t il 8t2tD002 8ft x x

ilt St2tDOO) t2ft x
B- t02 il a2tDo02 ,tft x x

il SDtDOO2 I,tJ ft x
&t03 il 8r2lDO02 8ft x x

ilt 8r2t12002 l5 ft x
&t03v il* u3tDffi 8ft x

o
hge I of .1



TABLE 2

Summary of Historic Samplc Locations and Analytjcal Paramete6
Phase ry RFI Report

Clem Harborc Kansas, LLC

o

o

;l

lI r:.::J;r: .

i
I
i
i
x

BRAffiT
1l
i1 |;'I.'', i,1; I

:,.i
.i,

J

- .., . .^,1'tj:.j...4..-;:.,;.
:"! i ,i I ;ltr ...:r&h

Grcundwahr
AndrtiG.l

SWMU / AOC/ Other Arce Borin" lD

RFI

Phu
O.h

Compl.t d
Smplr
Depth ll.td. SVOC's VOC's Perticider DRO BTfl YOC':

B-2 l)Dl9v, 0-,t in x x
t)rat99 t-3 ft x xB-3

t2rut999 6ft x
il ItlD@t 1ft x x

SWMU 16. Corcslre Wm Sbnge Ar€
B-,r9

il InDNt l5 ft x x
B-12 t2mt99, t-3 ft x x x

12ilt999 t-3 ft x x xB- t3

I t1ilt999 t2ft x
I I t/8D00t 1lt x x&,15

I I t/8200t t.tft x
tl il/8200t 7ft x xB-4
il il/8400t l3 ft x
I I l/8/200t 3ft x xB-17

I I/aDOO1 t4ft x
It 8t20DOO2 1h x xB-8,+

ilt 8t20Dm.? I 1.5 ft x
ilt 8120n0n.7 3Jft x x&85

il 8t70/200.2 l0 ft x
il ADODoD) 3.5 ft x xB-86

il 8120D@.2 llft x
Ill* t/3 t12005 3Jft x&86V

ilF v3tD0o5 l2 fr x
ilt $22nOO2 ,(ft x xB-t05

il 8D7r20[.7 ilft x
ilr* tn t12005 05 ft x
IF lB 112005 3ft x

B- ilo

ilr t/3tnms l3 ft x
ilF v3tr20o5 OJft x
IF t/3 t/.1005 3ft x

SWMU 17. Dq/ Solids Gondob

SWI'IU 2,1. AM Sou$ of Building C

B-1 il

IF t/3t2@5 t5ft x
&5 tailt999 0-4 in x x x x
&6 tultvD o, in x x x
B-7 tuvt99.) 0-1 in x x x
B-8 tuvt999 0-,t in x x x
&9 t2ilt999 0-1 ln x x x
&t0 t2rut999 0-.t in x x x
&il taUt999 0-,t in x x x
8-.{3 lalil999 0-,1 in x x x

I Itraoot 3ft x xs-56

I ItgDo/Jt t6ft x
lt IDnfit 1ft x&57

il llna@t l5 ft x
I unDool 1ft xB-58

I InD@t t6ft x
I lt8r200t 1tt xB-76

il I t/8D00t t6ft x
ilt loDU2m3 8ft xB-87

lil t0r202m3 IIJft x
il l0/202003 1tt xB-88

ilt t0/2012003 r0ft x
m loDu20n3 1lt x8-An

flt l0r20r2m3 9ft x
B-90 I aDon0DT ilft x x
8-9t I 8t70D00.2 8ft x x

I a/2012002 OJft x&98

il 8t70nm7 l2 ft x x
I |ilzn@t 3ft x xL5t
il |il2n@t t5ft x x
I il/9200t t. 3. x x x
I I l/rr200t 3ft x x x

B-60

lt il/9r2ml l6 fr x x x
I Ilt7D0,Jt 3ft x x xB-69

I |il2no/)t t5ft x x x
I |ilzn@t 5ft x xvn
I illt2a0ot t6ft x x

SWMU I 8. Open Ae Along SW Coms

&to,r il 8D2n@7 ,tft x xo
hge 2 of ,i
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TABLE 2

Summary of Historic Sample Locations and Analytical Parameten
Phase ry RFI Report

Clean Harboro Kansas, LLC

SWIIU / AOCI Other Aree Borinr lD
RFI

Phrc
Dat

Compl6ted

Smpl.
Depth

Grcundwta7

An.rytiel
P.m6tGE

M.t ls SVOC'. YOC'. PGsticid.3 DRO BTE( voct

SWMU I 8. Open AE Along SW Comer

ilt u22n$2 il.s ft x
st06 ilt f]/22n002 4ft x x

ill a77n@7 llfr x
& t06v* l[* t/3t/2005 ,tft x

IF t/3tn005 l3 ft x
B-t07 ilt t0r20r2m3 1ft x

il t012012003 8fr x
B- t08 ilt t0r20am3 1ft x

ilt t020r2m3 l0 ft x
&t09 ilt t0r20r2m3 ,1ft x

It t02012003 8ft x

IWMU 19. AE North of Building I

SWMU 23. Are East of Bulldin8 I

AOC 3. Building I

a-27 I I t/30t999 3ft x x
I I t/30/t999 0-,1 in x x
I |13ut999 l5 ft x

828 I tavt999 0-,1 in x x
B-29 I tavt999 0-,t in x x

I tuvt99, l3 ft x
&39 I t2ilt999 0-{ ln x x
&s9 tl |il2n@t 3ft x x

il |ilT)@l l5 fr x
&69 il il/l2r2mt 3ft x x x

il |ilv)@t l5 fr x x
EN il Ilt2D@t 5ft x x

il |ilznwl l6 ft x
8-83 ll |ilznoot l{t x x

I |ilznwl t5ft x

Swl.IU 20. hint Can Burial Plt

B-,t I t)JUt999 0-{ in x x
I tuUt9v, t6ft x x

B-52 I |t|t Nt 1k x
SW"IU 22. Old Stjll Are W6 of Bullding I

&a) I Ilt2r20ot lft x x
I |il2n@t t5ft x

AOC l. l-aboEbry Sample Srcm8e Ara

B-t I taUt999 0-,+ in x x x x
I tavt999 t6ft x

B-91 I a20D0o.2 t2ft x x
I SnoDooT t.tft x

AOC ,l- Cmcree Vauh

&25 I IBUt999 lllt x x
I It3utvr9 t5ft x

B-26 I il/30t999 t0ft x x
B-4 I I t/30/t999 ilrr x x

I |13ut999 l5 ft x
AOC I l. Bulk StonSe Tolc

B- t6 I tuvt999 l-3 fr x x x
B- t7 I tuUt999 t-3 ft x x x

Clther Area.

3A # l. l-a8@n Arq

&35 I t2mtvtt 6ft x x x
I twt999 l3 ft x

B-5 I il InDoot ,t lt x
I InDoot r5ft x

)A # 2- Fomer ASTs
B-36 I t2rlJtw, 8tt x

I lw1999 l-3ft x x x
)A # 3. Possible Fomer AST Are B-37 I t2ilt999 3{r x x x
)A # ,L Possible Fomer Drum S@@e B-38 I 12tut999 3ft x x x
CA # 5. Trerch Leding b DiEh

B-2,1 I il/30/t999 3ft x x
I il/30t999 6lt x x

OA # 6. North6em Comr

B,O I taUt999 0-{ in x x
I taUt9v) t6ft x

B-,{t I laUt999 0{ in x x
B-12 I taUt999 0-l in x x
B-53 I |flD0ot 5ft x

I IDDOO\ l7 ft x
&5,+ I |flDOOt 1ft x x

I InDNt 17 tt x x
B-55 I I t/61200t 3ft x

il It6nmt 17 tt x
L6t il unD@t OJft x x

il IIITDooI ,tft x x
I unDoot l8 ft x x

&62 il ilnnoot OJft x x
il InD@t 5ft x x

o
PeCe 3 of,t
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TABLE 2

Summary of Historic Sampl€ Locations and Andyticd Pametere
Phase !Y RFI Report

Clean Harbore Kansas, LLC

*Supplimenary daa bko for phre lll

\
1

I
I

i.

. ) "r,n\i..:,r\i, j- i",.1.jri - ::r:-- r:,.

SWMU I AOC/ Other Aree Borinq lD
RFI

Phu
D.t

Compl.t d

Smplo
Dopth

Soil Andytic.l Prm.t6E
Grcundwatar

An.Fiel

M.t:13 SYOC'3 YOC'r Pcticider DRO BTE,( YOC!

OA # 5. Nordrsem Comer

ll Inn$t 17 lt x x
&53 il |il2Doot 0.5 ft x x x

il Ilt2n0ot ilft x x
I |il2aoiJt t9ft x x

v70 il InD@l 0.5 ft x
il InDNt t8ft x x
I Inn$t 8ft x x

&70v il| t/3 t,/2005 8ft x
lr tBtn005 t6ft x

&93 II InDNt t8ft x x
il altnwz 9J fr x

v91 ilt u2V200.2 3ft x x
lt 8,lDWl I 0.5 fr x

&95 ilt $)2nw 2.5 ft x x
ilt u77nN7 I 0.5 ft x

&99 ilt $2tnoDz 8ft x x
ilt u2tn0o.2 r2ft x x

soil Borings / Samples for AdditjoEl Mebls

f6tint

EU il il/8200t 0.5 ft x
il il/8n00t 3ft x
il il/8100t t6ft x

&65 il I t/8/200t 0J ft x
ll il/&200t 3ft x
lt I t18,/2001 t6ft x

&.66 il I t/8n00t 05ft x
il I t/81200t 3ft x
il I t/812001 r6ft x

v67 il It/8200t OJft x
il il/82001 3ft x
I I t/8r200t l6 fr x

E glonbr). BorinSs

E&l I t7t2l9v, l3 ft x
I twtgv) 22J ft x
I t7r1Jt999 35 ft x

EB.2 I t2il1999 l6 ft x
I tzil1999 23 ft x
I t2rut99 32J ft x

EB.3 I t2ilt9v, l5 ft x
I t)D/1999 23 ft x
I t1ilt999 35 ft x

EB-{ I laUt999 t5ft x
I t)ilil999 24.5 tt x
I taUt999 36 ft x

E8-5 I tautvn 17S tt x
I taUt999 21ft x
I t2ilil999 39ft x

o
F.8e ,t of,t



TABLE 3

Summary of Phase IY Sample Locations and Analytical
Phase lY RFI Report

Clean Harbors Kansas, LLC

r..- .i, ::.i r,:.r,:r. <rr:.jit,1i, ti t 
:'h';lil_ |

:,t

Eq+' 
r

fl,*";' *

.ry r3?. 
a

;,,i
'I

... -(1,....'.,.. ,'1.o

o

lnvestigation
Area

Sample
lo6tion Depth

Sample

Date DRO

General

Chemistry Herbicides Metals PCBS Pesticides Rad Chem sVOCs voG

6rormdwater

{oc#11 2 x x x
A12-1-Clav 27 toltTl].3 x x
A12-1-Lower 30 rolt7l73 x x
A12-1 2 to19l71 x x
A12-3 2 7019113 x x

AOC#L2

MW-18 2 701791]-3 x
AOC#8 A8-1 2 LOl1.l13 x

A10-3 2 tol3l73 x x
A10-4 2 rol7l71 x xAOC#10

A10-5 2 LOl3lt3 x
NB.,.1 2 lolTltl x
NB.l-1a 2 101't4lt3 x
NBJ-2 2 2lt2l74 x
NBJ.3 2 2172lt4 x

North Bldg.l

NBJ4 2 2lt2l74 x
SEBJ-1 2 7013173 x
SEBJ-2 2 7014173 xSouth Bldg J

sEBl-3 2 70/31L3 x
s1-1 2 70lalt3 x x xSWMU#1
s1-2 2 7c.1171t1 x x x

SWMUfIO s10-1 2 to17l11 x x x x x
s11-1 2 tol4l73 x x x x
S11-1a 2 70lt6lt1 x
sL7-2 2 ro13lL3 x x

SWMUfll

s11-3 2 LO13lL3 x x
s13-1 2 L0ltolt3 x x x
s13-2 2 LOILOIL3 x x x
513-3 2 LOlSlt3 x x

;WMU#13

513-3R 2 tolLTlL3 x
s74-2 2 70/Lllt3 x x x
s14-4 2 LO|TlL3 x xSWMU#14

s14-4R 2 LOh7h3 x
JC-1 2 L2l20h3 x
JC-11 2 to/1gl73 x
JC.13 2 tol78/13 x
lc-3 2 LO/18i13 x
tc-5 2 LOl18lt3 x
lC-5a 2 LO/L8lt3 x
lc-7 2 tolLslt3 x

SWMU#15

tc-9 2 tol78lL3 x
swMU#16 BC-2 2 LOltTlL3 x

s77-t LO{TlL3 x x
577-1.e 2 tol7l11 x
s17-2 2 LOl4h3 x

swMU#17

s18-4 2 70lal11 x x x
s18-1 2 7017lt\ x x
s18-2 2 1017113 x
s18-3 2 LOl4173 x

;wMUf18

s18-5 2 LO/8173 x
swMU#2 52-1 2 LOlL8l13 x x x x
;wMtJ#20 s2G.1 2 LO|TlL3 x x
;wMtJ#22 s22-7 2 LO19lt3 x x
;wMU#22 s22-2 2 LOl9lL3 x x

s24-l 2 rolLolL3 x
s24-2 2 10/8113 x
s24-2 2 tolLol13 x
s24-3 2 1018/13 x

SWMU#24

s244 2 ro/1olT3 x
s25-1 2 LOlSlL3 xSWMU#25
s2s-2 2 LO19/13 x

SWMU#3 s3-1 2 70h8/L3 x x x x
s4-1 2 to/t5lL3 x x xswMU#4
s/.-2 2 rol75/L3 x x x

SWMU#5 DC-SUMP 2 L0lt7/L3 x

o
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TABLE 3

Summary of Phase lY Sample Locations and Analytical Parameters

Phase lY RFI Report
Clean Harbors Kansas, LLCo

o

yl

i; [*tP :
- L"-Er;J tr-i fi
;,
l
&;;.:*...---.-.-.-.-.--. ..":. r..ii..t..-.,,

lnvestigation
Area

Sample

location DeDth
Sample

Date DRO

General
Chemistru Herbicides Metals PCBS Pesticides Rad Chem WOCs VOCs

iWMU#7 DC-3 2 tol16lt3 x

;WMU#8
DC-5 2 70l116l13 x
DC-9 2 ].019lt3 x

;WMU#9 DC-17 2 7019lt3 x

fransects

T1-1 2 rol7l13 x
rL2 2 tolt7l73 x
r2-t 2 toltol13 x
T3-1 2 tol3lL3 x
T3-2 2 1017lt1 x
T3-3 2 70171113 x
r4-7 2 7012173 x
T4-2 2 101?173 x
T4-3 2 to/4113 x
T5-1 2 tol2lt3 x
T5-3 2 toltlrs x
T5-4 2 7017111.3 x
T5-1 2 7017111 x
T6-2 2 LOhilL3 x x x
T7-7 2 10.13113 x
T7-2 2 loltltl x
T8-0 2 tol4lta x
T8-1 2 70l4lt1 x
18-1D 2 70174173 x
fa-2 2 7014173 x
18-2D 2 1011.411.1 x
18-3 2 tol4l73 x
18-4 2 tol4lt? x
18-5 2 70l4lt3 x
ro-1 2 7c,111113 x

Vertical

Stratification

5K-12S-2-Hvdrasleeve 2 70ltlt3 x
5K-1254-Hvdrasleeve 4 10ltlt1 x
SK-12S-5-Hvdrasleeve 5 tol1l11 x
SK-12SVer-2 2 to12lta x
SK-12S-Ve14 4 7012171 x
SK-12S-Ver-5 6 7c'12113 x
SK.12S 2 10l4lt3 x
SK-1S-2-Hvdrasleeve 2 9l30lt3 x
SK-154-Hvdrasleeve 4 913c.173 x
SK-1S-5-Hvdrasleeve 6 913c.111 x
SK-1S-8-Hvdrasleeve 8 9110,171 x
SK-1S-10-Hvdrasleeve 10 9l10lt3 x
SK-15-Ver-2 2 10l2lt3 x
SK-1S-Ver4 4 tol2l11 x
SK-1S-Ver-6 5 tol2l73 x
SK-15-Ver-8 8 7012173 x
sK-1S 2 7014173 x
SK-2S-2-Hvdrasleeve 2 70l7lt3 x
SK-2S4-Hvdrasleeve 4 tol1^lts x
SK-2S-GHydrasleeve 5 tolLl1^3 x
SK-2S-8-Hvdrasleeve 8 70lLlt3 x
SK-2S-lGHydrasleeve 10 lolLl13 x
SK-2S-Ver-2 2 70l2lL3 x
SK-2S-Ve14 4 LO12/L3 x
5K-2S-Ver-6 5 LOl2l13 x
SK-2S-Ver-8 8 LOl2173 x
SK-2S-Ver-10 10 70/2173 x
sK-2S 2 10l4hA x

o
2ot16
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TABLE 3

Summary of Phase lY Sample Locations and Analyticd
Phase lY RFI Report

Clean Harbors Kansas, LLC

DRPqfT
':1,, -'.1 iNirri 1 :1i''r:';li :; ""'ii;ii' 
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lnvestigation
Area

Sample

location DeDth

Sample

Date DRO

General
Chemistrv Herblcides Metals PCBS Pesticides Rad Chem S\/OCs VOCs

relor

AOC#11

A11-1{.5 0.5 tolLslt3 x x x
Att-t-z 2 70ltsl73 x x x
A11-1-5 5 70lLSl73 x
A11-1-10 10 tolLs/13 x
A11-1-15 15 70lt5l1^3 x
A11-1-tNT L7 tolTsl13 x

AOC#12

A12-1{.5 0.5 LO19l13 x x
AL2-t-2 2 LOl9l73 x x
412-!-5 5 7019173 x x
A12-L-LO 10 to19lL3 x x
A12-1-15 15 1019lt3 x x
A12-1-tNT t7 1019l13 x x
A12-10-5 5 t2lt7l73 x
A12-10-10 10 L2lt7l13 x
A12-10-15 15 t2177173 x
A12-10-20 20 L2177113 x
A12-2{.5 0.5 7019l1^3 x x
AL2-2-2 2 LOl9l13 x x
A12-2-5 5 LOl9l73 x
A12-3-0.5 0.5 70lral1^3 x x
At2-3-2 2 7019lt3 x x
A12-3-5 5 to19lt3 x x
A12-3-10 10 to19lt3 x x
A12-3-1s 15 LO/91t3 x x
A12-3-tNT 16 7019173 x
A12-3-19 19 tol9l73 x
AL2-4-o.5 0.5 7019lt3 x x
AL24-2 2 7019lt3 x x
AL24-5 5 tol9ltS x
A12-s-0.5 0.5 7019173 x x
AL2-5-2 2 7019lL3 x x
A12-s-5 5 7019lt3 x x
412-5{.s 0.5 LO19lt3 x

^t2-6-7
2 tol9l71 x

A72-7-S 5 72117173 x

^L2-7-LO
10 721771t3 x

^L2-7-L5
15 12177113 x

AL2-7-20 20 tzlt7lt3 x
At2-7-20 20 tzlt9l73 x
A12-8-s 5 72/17173 x
A12-8-10 10 t2177173 x
A12-8-15 15 12177/t3 x
At2-8-20 20 L2lt7lt3 x
A12-9-5 5 12/L7173 X
A12-9-10 10 L2177113 x
A12-9-15 15 72lt7lt3 x
AL2-9-20 20 L2117113 x
BG-1 LOlt].l73 x
BG.2 tolLll13 x
BG-3 rol11lL3 x
BG.4 tolLLlL3 x

AOC#8

A8-1-0.5 0.5 tolt/L3 x
A8-1-2 2 LOhlL3 x
A8-1-5 5 70ltlL3 x
A8-1-10 10 LOlLlT3 x
A8-1-15 15 1017171 x
A8-1-tNT 17 toltlL3 x

AOC-10

A10-1-0.5 0.5 tol2l71 x
A10-1-2 2 70l2lt3 x x
A10-1-5 5 7012lt3 x x
A10-1-10 10 1012lt3 x x
A10-1-15 15 tol2l71 x x
A10-1-tNT 19 tol2171 x
A10-10-2 2 tzlralts x
A10-10-5 5 72178113 x

o
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TABLE 3

Summary of Phase lY Sample Locations and Analytical
Phase lY RFI Report

Clean Harbors Kansas, LLC
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Chemistru Herbicides Metals FCBS Pesticides Rad Chem svoCs vOCl

A10-10-10 10 tzlt9l13 x
A10-10-15 15 72119171 x
A10-11-2 2 72ltAh3 x
A10-11-5 5 ].2lrAl13 x
A10-12-5 5 72179113 x
A10-12-10 10 121791t3 x
A10-12-15 15 t2119113 x
A10-13-5 5 t2lt9l71 x
A10-13-10 10 tzlt9l73 x
A10-13-15 15 r2l79l1? x
470-t4-2 2 721791t3 x
A10-15-s 5 rl6l74 x
A10-15-10 10 716174 x
A10-1G2 2 rlSl\4 x
A10-16-5 5 Ll6lt4 x
At0-L7-2 2 tl6lt4 x
A10-17-5 5 1161]4 x
A10-17-10 10 716174 x
410-17-15 15 1^16174 x
A10-2{.5 0.5 10171113 x x
470-2-2 2 70l2lt3 x x
A10-2-5 5 10l2l13 x
A10-2-5 5 toltllt3 x
A10-2-10 10 LOl2/71 x
A10-2-10 10 70111173 x
A10-2-15 15 70l2lt3 x
A1G.2-15 15 10l7rlt3 x

^LO-2-L7
L7 LOl2lt3 x

A10-2-tNT 18 7012173 x
A10-2-tNT 18 tol77lt3 x
A10-3-2 2 LO13l1^3 x x
A10-3-5 5 tol3l13 x x
A10-3-10 10 LOl3l71 x x
A10-3-15 15 7013113 x
A10-3-tNT t7 7013lt3 x
A10-4{.5 0.5 rolTlt3 x
Ato4-2 2 toltlL3 x x
A10-4-5 5 LO/1.173 x x
A10-4-10 10 70ltlt3 x x
A10-4-15 15 70ltl1^3 x
A10-4-tNT L7 toltl\3 x
A10-4-Clav 27 toltlTS x
A10-s4.5 0.5 to13l13 x
A10-5-2 2 7013lt3 x x
A10-5-5 5 tol3lL3 x x
A10-5-10 10 7013113 x x
A10-5-15 15 7013173 x
A10-5-tNT 16 7013lt3 x
A10-G.2 2 tzltalL3 x x
A10-6-5 5 r2lL8/13 x x
A10-G10 10 LzlL8l13 x x
A10-&15 15 t2/18/t3 x x
A10-G20 20 r2h8/13 x x
470-7-2 2 LzlL8/13 x x
A10-7-5 5 L2lt8h3 x x
A10-7-10 10 L2178113 x x
A10-7-15 15 tzlr8l13 x x
A10-7-20 20 L2/L8lL3 x x
A10-8-5 5 tzlL8lt3 x
A10-9-2 2 72/L8lL3 x
A10-9-5 5 721781L3 x
A10-9-10 10 L2h9lL3 x

AOC-10

15 L2lL9l73 x
o
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TABLE 3

Summary of Phase lY Sample Locations and Analyticd
Phase lY RFI Report
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General

Chemistru Herbicides Metals PCBS P6ticides Rad Chem woG voG
NBI-1-0.5 0.5 70/7/13 x
NBJ.1-2 2 7017173 x
NB.J-1-5 5 1017lL3 x
NBJ-1-10 10 tolTlL3 X

NBJ-1-15 15 LO|T/L3 x
NBJ-1.INT 15.7 LO|T/L3 x
NBJ.2-5 5 2lL2lL4 x
NBJ-2-10 10 2172/14 x
NBJ-2-15 15 2lLzl14 x
NBJ-2-20 20 zltzlL4 x
NBJ-3.5 5 2l12/L4 x
NBJ-3-10 10 2172lL4 x
NBJ-3-15 15 2lr2l14 x
NBJ-3-20 20 2l!2174 x
NBJ.4-5 5 2ltzl14 x
NBJ{-10 10 2lLzlL4 x
NBJ4.15 15 2ltzlL4 x
NBJ-4-20 20 2l72lt4 x
sEBJ-1{.5 0.5 LO/31t3 x
sEBJ-1-2 2 t013/L3 x
SEBJ-1.5 5 70/3/73 x
sEBJ-1-10 10 LO13l13 x
sEBi-1-15 15 LOl3lt3 x
SEBJ-1-INT L7 7013173 x
sEBJ-10-5 5 Ll5lt4 x
sEBJ-10-10 10 tl5lL4 x
sEBJ-10-15 15 7l6lL4 x
sEBJ-10-20 20 716lL4 x
SEBJ-11.5 5 tl6l74 x
SEBJ-11.10 10 tl6lt4 x
sEU-11-15 15 716lt4 x
SEBJ.11.2O 20 tl6lL4 x
sEBJ-12-5 5 718/L4 x
sEBi-12-10 10 tl8l74 x
SEBJ-12.15 15 tl8l14 x
sEU-12-20 20 718114 x
SEBJ.13-5 5 tl8lt4 x
SEBJ-13.10 10 tl8l74 x
sEBJ-13-15 15 Ll8l74 x
sEBJ-13-20 20 t/8174 x
sEBl-14-5 5 719/t4 x
sEBl-14-10 10 tlglt4 x
SEBJ.14-15 15 tl9l74 x
SEBJ.14.2O 20 tlgl74 x
sEBJ,2{.5 0.5 to/31t3 x
SEBJ.2-2 2 to13l73 x
SEBJ.2-5 5 LOl78/L3 x
SEBJ.2.1O 10 70/4/t3 x
SEBJ-2-15 15 to/41L3 x
SEU-2-INT 18 7014173 x
sEB].3-0.5 0.5 LOlt4lt3 x
sEBl-3-2 2 LOlL4lL3 x
sEBJ-3-5 5 70lL4lL3 x
sEBJ-3-10 10 70174h3 x
sEBJ-3-15 15 tol78lL3 x
SEBJ.3-INT 16 L0/1slLs x
sEBr-4-10 10 L2lL9/L3 x
SEBJ.4-15 1S LzlL9h3 x
SEBJ4.2O 20 t2h9lt3 x
SEBJ.5.10 10 t2lt9lL3 x
sEBl-5-15 15 t2l19lt1 x
sEBJ-s-20 20 t2lt9lt3 x
sEBJ-5-10 10 121t9173 x
sEBJ-5-15 15 72119173 x
sEBJ-5-20 20 t2l79lt3 x

North BldgJ

SEBJ.7-10 10 t2l78lt1 x

o
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ChemistrY Herbicides Metals PCBS Psticides Rad Chem svoG vOCs
sEBJ-7-15 15 r2lfilL3 x
SEBJ-7-20 20 L2l18lL3 x
SEBJ.8-5 5 tl6lL4 x
SEBJ.8.10 10 Ll6lt4 x
SEBJ.8.15 15 Ll6l74 x
SEBJ-8.20 20 Ll6lt4 x
SEBJ.9.5 5 rl6lt4 x
SEBJ.9-10 10 tl6lt4 x
sEBJ-9-15 15 tl6lt4 x

North Bldg J

sEBJ-9-20 20 716114 x
s1-1-0.5 0.5 tolSl13 x x x
s1-1-2 2 tolalT3 x x x
s1-1-5 5 tolalT3 x
s1-1-10 10 10lal73 x
s1-1-15 15 7018lt3 x
s1-1-tNT 15.8 70l8l13 x
s1-2-0.5 0.5 101r7173 x x x
st-2-2 2 10117173 x x x
s1-2-5 5 lolttlt3 x
s1-2-10 10 toltTlt3 x
s1-2-15 15 1]0177113 x

SWMUfI

s1-2-tNT 16 70177113 x
s10-1-0.5 0.5 1017lt3 x x x x
s1G.1-2 2 7017113 x x x
s10-1-5 5 1017lt? x
s10-1-10 10 to17l73 x
s10-1-15 15 tol7l71 x
s10-1-tNT 15.5 tol7l71 x x
s10-2-5 5 7017011? x x
s10-2-10 10 70170111 x x
s10-2-15 15 10110111 x x

SWMU#IO

s10-2-20 20 toi1olL3 x x
s11-1-0_5 0.s L0l3lt3 x x
s11-1-2 2 tol3lt3 x
s11-1-5 5 LO13lL3 x x x
s11-1-10 10 t013i13 x
s11-1-15 15 10.11lt3 x x x
s11-1-tNT 18.5 tol3l11 x x
s11-10-5 5 Lzl20lL3 x
s11-10-10 10 12120111 x
s11-10-15 15 121)O111 x
s11-10-20 20 7212c111 x
s11-11-5 5 7212c171 x
s11-11-10 10 t)120171 x
s11-11-15 15 t2l20lt3 x
s11-11-20 20 Lzl20lt3 x
s11-12-5 5 721)O111 x
s11-12-10 10 77l20lt? x
s11-12-15 15 1212c./13 x
s11-12-20 20 L2l20lt3 x
s11-13-5 5 tl7lt4 x
s11-13-10 10 Llllr4 x
s11-13-15 15 rl7lL4 x
s11-13-20 20 tl7lL4 x
s11-14-5 5 il71r4 x
s11-14-10 10 7l7lr4 x
s11-14-15 15 tl7l74 x
stL-L4-20 20 tnl74 x
s11-15-5 5 Llllr4 x
s11-15-10 10 Ll7lL4 x
s11-15-15 15 1l7lL4 x
s11-1S-20 20 il71r4 x
s11-15-5 5 717h4 x
s11-15-10 10 117114 x
s11-15-1s 15 Ll7lL4 x

swMU#11

20 Ll7lL4 x

o
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Sample
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Sample
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General

Chemistry Herbicides Metals FCBS Pdsticides Rad Chem 51/OCs VOCs

s11-17-5 5 tl7lt4 x
s11-17-10 10 1l7lt4 x
s11-17-15 15 L/7114 x
slL-L7-20 20 tl7l74 x
s11-18-5 5 718114 x
s11-18-10 10 Ll8l14 x
s11-18-15 15 rl8h4 x
s11-18-20 20 t/81L4 x
s11-19-s 5 718i14 x
s11-19-10 10 7l8lL4 x
s11-19-15 15 rl8l74 x
s11-19-20 20 tl8lt4 x
511-1a-20 20 LOlL6lt3 x x x
s11-2-0.5 0.5 70l3lL3 x x
s7t-2-2 2 tol3i13 x
s11-2-5 5 to13lL3 x
s11-2-10 10 1013lL3 x
s11-2-15 15 10l3lL3 x
s11-2-tNT 17 LOl3lt3 x x
s11-20-5 5 tl7lt4 x
s11-20-10 10 7l7lL4 x
s11-20-15 15 1l7lL4 x
s11-20-20 20 rl7lr4 x
s11-21-5 5 tlllL4 x
s11-21-10 10 tl7lL4 x
s11-21-15 15 Ll7lL4 x
s11-21-20 20 tl7lL4 x
sLL-22-5 5 7l7lr4 x
s11-22-10 10 1l7lt4 x
s11-22-15 15 tl7lL4 x
s7t-22-20 20 LlllL4 x
s11-23-5 5 1l7lL4 x
s11-23-10 10 Ll7lt4 x
s11-23-15 15 tl7lL4 x
s11-23-20 20 tl7lt4 x
s11-24-5 5 tl8lt4 x
s11-24-10 10 tl8lL4 x
s11-24-15 15 LlglL4 x
s71-24-20 20 rl8lL4 x
s11-25-5 5 tlgh4 X

s11-2s-10 10 7l8lt4 x
s11-25-15 15 Ll8lt4 x
s11-2s-20 20 718h4 x
s11-25-5 5 tl9lL4 x
s11-25-10 10 Ll9lt4 x
511-26-15 15 Llgh4 x
\17-26-20 20 7l9lL4 x
\17-27-S 5 1l9l14 x
s77-27-tO 10 rl9l14 x
s11-27-15 15 tl9lt4 x
srl-27-20 20 tl9lt4 x
s11-28-5 5 rl9l14 x
s11-28-10 10 71911.4 x
s11-28-15 15 719174 x
s11-28-20 20 tlgl].4 x
s11-3{.5 0.5 70l3lt3 x
s11-3-0.5 0.5 rolTLlL3 x
s11-3-2 2 LOlL1^/13 x
s11-3-5 5 LOlrtlt3 x
s11-3-10 10 LOlLtlT3 x
s11-3-15 15 rolfllL3 x
s11-3-tNT 16 70/31L3 x
s11-3-tNT 16 70l7LlL3 x
S11-4-2 2 t2ltglL3 x
s114-5 5 LzlL8lt3 x

SWMU#11

s11-4-10 10 LzlL8l73 x

TABLE 3

Summary of Phase IY Sample Locations and Analytical
Phase lY RFI Report
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TABLE 3

Summary of Phase lY Sample Locations and Analytical
Phase lV RFI Report
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General
Chemistru Herbicides Metals PCBS Pesticides Rad Chem svoCs VOCs

S11-4-15 15 721781t3 x
s114-20 20 12l7Alt3 x
s11-s-2 2 t2l1.8173 x
s11-5-5 5 r2ltal73 x
s11-5-10 10 72118173 x
s11-5-15 15 \2178113 x
s11-5-20 20 12l7alt3 x
s11-5-2 2 t2l1.al73 x
511-5-5 5 t2ltal73 x
s11-6-10 10 r2l78l\3 x
s11-5-15 15 72118113 x
s11-7-5 5 121201t3 x
s11-7-10 10 L2l20lL3 x
s11-7-15 15 12l20l7t x
s1t-7-20 20 t2120113 x
s11-8-5 5 72120111 x
s11-8-10 10 721?,0111 X

s11-8-15 15 ,.2120173 x
s11-8-20 20 12120173 x
s11-9-5 5 12120113 x
s11-9-10 10 72120111 x
s11-9-15 15 t2l20l13 x

SWMU#11

s11-9-20 20 t2120113 x
s13-1-0.5 0.5 70110173 x x x
s13-1-2 2 70l70lt? x x x
s13-1-5 5 tol70lt3 x
513-1-10 10 toltolTs x
513-1-tNT t2 toltolT3 x
s13-1-15 15 ],017o113 x
s13-2-0.5 0.5 1017c,1t3 x x x
s73-2-Z 2 tol10l73 x x x
s13-2-5 5 rolrolT3 x
s13-2-10 10 70ltol7? x
s13-2-15 15 70170113 x
s13-2-tNT 16 70110.113 x
s13-3-0.5 0.5 tolalT3 x x x
s13-3-2 2 7018173 x x x
s13-3-5 5 70l8l13 x x
s13-3-10 10 rolslt3 x
s13-3-tNT 13.5 tolalTs x
s13-3-15 15 ].018173 x
s13-4-0.5 0.5 7017c113 x x x
s13-4-2 2 tol10/13 x x x

SWMU#13

s134-5 5 tolrolT3 x
s14-1{.5 0.5 \olal71 x
st4-7-2 2 70l8lt3 x x x
s14-1-5 5 lol8lt3 x
s14-10-2 2 t2120173 x
s14-10-5 5 L2/201L3 x
s14-10-10 10 t2l20l13 x
s14-10-15 15 L2120/!3 x
st4-10-20 20 L2/20/73 x
st4-tl-z L2l20lL3 x
s14-11-5 5 t2120173 x
s14-11-10 10 t7l20h3 x
s14-11-15 15 L2l20lL3 x
s14-11-20 20 72120/73 x
st4-t2-2 2 721201L3 x
s14-12-5 5 121201t3 x
st4-72-10 10 t2l20/13 x
sr4-L2-75 15 L2l20h3 x
sL4-L2-20 20 12120173 x
s14-13-5 5 7/8/14 x
s14-13-10 10 tlgh4 x
s14-13-15 15 tl8l74 x

SWMU#14

s14-13-20 20 L/8/14 x
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S14-13-10a 10a 2/t2174 x
S14-13-15a 15a 2lLzlL4 x
S14-13-20a 20a 2ltzl!4 x
S14-13-5a 5a 2l72lL4 x
s74-L4-5 5 2lt2lL4 x
st4-L4-LO 10 2h2lL4 x
s14-14-15 15 2lLzlL4 x
sL4-14-20 20 2lL2lL4 x
s14-15-S 5 2h2lL4 x
s14-15-10 10 2lL2h4 x
s14-15-15 15 2lL2lL4 x
s14-15-20 20 2/L2lt4 x
s14-16-5 5 2lr2h4 x
s14-16-10 10 2lLzlt4 x
s14-16-15 15 2lr2lL4 x
s14-16-20 20 2/tzlL4 x
s14-17-5 5 2/L2lL4 x
s14-17-10 10 2lL2l74 x
s14-17-15 15 2lL2h4 x
s74-t7-20 20 2lt2h4 x
s14-2-0.S 0.5 toltolL3 x x
s74-2-2 2 70ltolL3 x x x
s14-2-5 5 LO/IOlL3 x
s14-2-10 10 L0lLO/1s x
s14-2-tNT 13 t0lLo/13 x
s14-2-15 15 L0lLOlt3 x
s14-3-0.5 0.5 tols/73 x x x
s74-t-2 2 70l8lt3 x x x
s14-3-5 5 7018lL3 x
s14-4-0.5 0.5 LO|TlL3 x x x
sl44-2 2 tolTl13 x x x
s144-5 5 7017lLl x
s14-4-10 10 7017lL3 x
s14-4-tNT t4.8 7017lL3 x
s14{-15 15 tolTlL3 x
s14-5-0.5 0.5 t0l7lL3 x x x
514-5-2 7 LO|TlL3 x x x
s14-5-S 5 7017lL3 x
s14-5{.5 0.5 72lL9lt3 x
s14-5-5 5 t2lt9lL3 x
s14-5-10 10 tzlt9lL3 x
s14-5-15 15 LzlL9/13 x
s14-5-20 20 L2lt9h3 x
s14-7{.5 0.5 tzlL9l73 x
s14-7-5 5 r2h9l13 x
s14-7-10 10 LzlL9l13 x
s14-7-15 15 L2lL9lL3 x
sl+7-20 20 LzlL9lL3 x
s14-8-0.5 0.5 12lt9l7? x
s14-8-5 5 tzlL9lt3 x
s14-8-10 10 72179111 x
s14-8-15 15 t2l79lt1 x
s14-8-20 20 tzlt9l13 x
s74-9-2 2 t212c,173 x
s14-9-5 5 1^212c,173 x
s14-9-10 10 72120113 x
514-9-15 15 72120.1t3 x

SWMU#14

s14-9-20 20 t2l2clt3 x
tc-1{.s 0.5 tolralT3 x x x x x x x
tc-L-z 2 tolrSlt3 x x x x x x x
JC-1-5 5 70lralt3 x
JC-1-10 10 70l1Al13 x
lc-1-15 15 lol7al73 x
JC-1-tNT 18 tolLalTS x
JC-10-0.5 0.5 toltal1.3 x x x x x x x x

SWMU#15

tc-Lo-2 2 LO/78173 x x x x x x x

o
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SWMU#15

tc-11-0.5 0.5 LOlLSh3 x x x x x x X
tc-LL-2 2 70l7Alt1 x x x x x x x
lc-11-5 5 LOltSlL3 x
JC-11-10 10 LOlLSlt3 x
JC-11-15 15 70lL8lt3 x
JC-11-tNT 22 70/18lL3 x
.lc-12-o.5 o.5 tol78h3 x x x x x x x
)c-72-2 2 ro/1slL3 x x x x x x x
tc-13-0.s 0-5 LOlLslL3 x x x x x x x
lc-r3-2 2 70/18h3 x x x x x x x
tc-13-5 5 701181L3 x
lc-13-10 10 10lL8lL3 x
tc-13-15 15 LOlLslt3 x
lc-13-tNT 20.9 70lL8/13 x
tc-144_5 0.5 70lL8lL3 x x x x x
tc-t4-2 2 70lt8lt3 x x x x x x x
rc-2-0.s 0.5 toltSlL3 x x x x x x x
tc-2-2 2 70lL8lL3 x x x x x x x
rc-3{.s 0.5 tolL8l73 x x x x x x x
IC-3-2 2 roltsh3 x x x x x x x
lc-3-s 5 LO/1SlL3 x x
rc-3-10 10 LOlLSlL3 x
JC-3-15 15 rolLSlt3 x
JC-3-tNT 22 toltsh3 x
.tc-4{.5 0.5 LOlt8l13 x x x x x x x
tc4-2 2 LOlLslL3 x x x x x x x
,c-4-5 5 70l18lt3 x
rc-5-0.5 0.5 tol78l73 x X x x x x x x
,c-5-2 2 L0178173 x x x x x x x
JC-5-5 5 rolLSlL3 x x x x x x
,c-5-10 10 70/L8lL3 x
,c-5-15 15 10l18l13 x
lc-5-rNT 15.5 LOl18lL3 x
tc-5{.5 0.5 70lL8lL3 x x x x x x x
rc-6-2 2 tolL8l73 x x x x x x x
rc-7{.5 0.5 10lL8lt3 x x x x x x x
JC-7-2 2 tolLSlL3 x x x x x x x
JC-7-5 5 to/L8l13 x
tc-7-Lo 10 70lt8l13 x
tc-7-L5 15 toltS/L3 x
JC-7-tNT 18 tolLSlL3 x
JC-8{.5 0.5 701L8/L3 x x x x x x x
tc-8-2 2 tol!8113 x x x x x x x
,c-9-0.5 0.5 10lL8l13 x x x x x x x
tc-g-2 2 L0lL8lL3 x x x x x x x
ic-9-5 5 701L8/L3 x
tc-9-10 10 10l18l13 x
tc-9-15 15 LOlL8,l73 x
lc-9{NT 22 LOltslL3 x

swMUfl6

BC-1-0.5 0.5 70177/13 x x x x x x x
BC-1-2 2 LOh7h3 x x x x x x x
BC-2-0.5 0.5 tolLTlt3 x x x x x x x
BC-2-2 2 70117 111 x x x x x x x
BC-3-0.5 0.5 7c177111 x x x x x x x
BC-3-2 2 70177173 x x x x x x x
BC-4-0.s 0.5 roltTl13 x x x x x x x
BC4-2 2 roltTl13 x x x x x x x
BC-s-5 5 72l]^al7t x x
BC-5-10 10 1217A113 x x
BC-5-15 15 tzlt8l13 x x
BC-5-20 20 7211.8173 x xo
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TABLE 3

Summary of Phase !Y Sample Locations and Analytical
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Chemistru Herhicides Metals PCBS Pesticides Rad Chem S1/OCs voG

SWMU#17

SWMU#18

s77-r-2 2 tolTlL3 x x
s17-1-5 5 1017lL3 x x
s17-1-10 10 LO|T/73 x x
s17-1-tNT 13 LO17l73 x x
s17-1-15 15 to/7113 x x
S17-1-Clay 35 1017lt3 x
s17-2-0.5 0.5 LOl4lL3 x
stl-2-2 2 LOl4l73 x
st7-2-5 5 to/4/13 x
st7-2-ro 10 LOl4173 x
st7-2-15 15 LOl4l13 x
s17-2-tNT t7 tol4lt3 x
s184-2 2 70116111 x
s18-4-s 5 LOl8l7? x x
5184-5 5 101t6173 x
s18-4-10 10 lo1]^6173 x
s18-4-15 15 tolSlt3 x x
s184-15 15 LO/t6l].3 x
s18-4-tNT 2r 701t6173 x
s184-25 25 70l8lt3 x x
s18-4-25 25 LOl76l1.3 x x
s18-1-2 2 LO17l73 x x
s18-1-5 5 7017113 x x
s18-1-10 10 1017/t3 x x
s18-1-tNT 13 7017l]',3 x x
s18-1-15 15 LOl7l73 x x
s18-10-2 2 72177173 x
s18-10-5 5 12177173 x
s18-11-5 5 tzlt9lt3 x
s18-11-15 15 tzl1r9l13 x
s18-11-20 20 t2l79lt3 x
s18-12-5 5 t2179173 x
s18-12-15 15 L2/t7lt3 x
s18-12-15 15 72179173 x
s18-12-20 20 1217911.3 x
s18-13-5 5 t2lt7lt3 x
s18-14-2 2 721191t3 x
s18-14-5 5 r2179173 x
s18-15-2 2 L2lt8lt3 x
s18-15-2 2 7217811.3 x
s18-17-2 2 7217A1].3 x
s18-18-5 5 tzlt8lt3 x
s18-18-15 15 7217811.3 x
s18-19-5 5 72120173 x
s18-19-10 10 L2l20l]^3 x
s18-19-1s 15 12/2011.3 x
518-19-20 20 t2/201t3 x
sla-2-2 2 ro/71L3 x
s18-2-s 5 LO/l/73 x
s18-2-10 10 7017lL3 x
s18-2-15 15 tolTlL3 x
s18-2-tNT 18.5 tolTlt3 x
s18-20-s 5 Ll7lL4 x
s18-20-10 10 u7/74 x
s18-20-ls 15 7l7lL4 x
s18-20-20 20 tlll14 x
s18-21-5 5 Ll9h4 x
s18-21-10 10 Llgh4 x
s18-21-15 15 7l9l74 x
518-21-20 20 tl9lt4 x
518-22-5 5 719114 x
s18-22-10 10 719174 x
s18-22-15 15 tlgl14 x
sL8-22-20 20 rl9l14 x
s18-23-5 5 719174 x

10 tlgl14 x

o
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TABLE 3

Summary of Phase lY Sample Locations and Analytical Pararnetbrs
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SWMU#18

s18-23-15 15 Llglt4 x
s18-23-20 20 119174 x
s7a-24-2 2 1/91L4 x
s18-24-s 5 tlgl74 x
s18-2s-2 2 tlglt4 x
s18-25-5 5 tlglt4 x
s18-25-s 5 719/14 x
s18-25-10 10 719/14 x
s18-25-1s 15 tlglt4 x
s1.a-26-20 20 t19lt4 x
s18-3-2 2 tol4l13 x
s18-3-s 5 LOl4lL3 x
s18-3-10 10 tol4lt3 x
s18-3-1s 15 7014h3 x
S18-3-INT 16 LOl4lL3 x
s18-5-0.5 0.5 LOl14l73 x
s18-5-0.s 0.5 filt6l13 x
s18-s-2 2 t0l74lL3 x
s18-5-s 5 LOlt4/L3 x
s18-5-10 10 LOh4lL3 x
s18-5-15 15 70lL4h3 x
s18-5D-tNT 15 7018i13 x
S18-5D-Clav 25.5 rolL6lL3 x
s18-6-2 2 to17l73 x
s18-6-s 5 7017/13 x
s18-5-10 10 1017lL3 x
s18-5-15-rNT 15 tolTlL3 x
st8-7-2 2 72lL7h3 x
s18-7-5 5 12l17l13 x
s18-8-2 2 L2lL7l13 x
s18-8-5 5 r2lL7lt3 x
s18-9-2 2 12177113 x
s18-9-5 5 L2lt7lt3 x

SWMU#2

s2-1-0.5 0.5 tol78lL3 x x x x
s2-r-2 2 70lL8lt3 x x x
s2-1-5 5 LOlLslt3 x
s2-1-10 10 LOl78h3 x
s2-1-15 15 rolLSlL3 x
s2-1-tNT 16 10/18lL3 x x
s2-2-0.s 0.5 tolLsh3 x X x x
s2-2-2 2 LOlLSlL3 x x x
s2-2-s 5 tol78lL3 x x x

swMUf20

s20-1-2 2 LO/71L3 x x
s20-1-s 5 7017lL3 x x
s20-1-10 10 7017lt3 x x
s20-1-tNT 13 LO|TlL3 x x
s20-1-15 1S tol7lL3 x x
s20-2-10 10 r2lL7h3 x
s20-2-15 15 t2l17lta x
s20-2-20 20 t2117173 x
52G.3-10 10 t2lt7l13 x
s20-3-15 15 121771t3 x
s20-3-20 20 tzl77lt3 x

swMU#21
DC-19-0.5 0.5 7019171 x x x x x x
DC-19-2 2 7019111 x x x x x x
oc-19-5 5 to19lt3 x

SWMU#22

s22-r4.5 0.5 LOl9lt3 x
s22-1-0.5 0.5 !0178173 x x
s22-1-2 2 to19l1.3 x
s22-r-5 5 7019/13 x
s22-1-10 10 rol9l13 x
s22-7-L5 15 to19/L3 x
s22-1-rNT 16 LO19lL3 x
s22-2-O.S 0.5 10/9173 x x
s22-2-2 2 tol9/L3 x

5 to19lL3 x x
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SWMU#22
s22-2-LO 10 7019lt3 x
s22-2-L5 15 1019l13 x
s22-2-rNT L7 tol9l73 x

SWMU#24

s24-t-2 2 70ltol13 x
s24-1-5 5 701].0113 x
s24-L-70 10 701701t3 x
s24-1-15 15 LOltOlT3 x x
s24-1-tNT L7 toltolT3 x
S24-1D-Clav 38 ].0lrslt3 x
S24-1D-lower 44 70l75lt3 x
s24-2-0.5 0.5 70174113, x x x
s24-2-2 2 LOlt4lt3 x
s24-2-5 5 701!.4173 x
s24-2-tO 10 tol74lt3 x
s24-2-t5 15 70l74lrt x
s24-2-tNT 15 LOl,.4l13 x
s24-3-2 2 tolal13 x
s24-3-5 5 70l8lt3 x
s24-3-10 10 tolSl13 x
s24-3-15-rNT 15 LOlalT3 x
s244-2 2 10ltol73 x
s244-5 5 tol].0lt3 x
s244-10 10 rol70l1.3 x
s244-L5 15 LOltol13 x
s24-4-tNT L7 70ltol73 x

SWMU#2S

s25-1{.5 0.5 tolSlt3 x x x
s2s-L-2 2 70l8l1^3 x x x
s25-1-5 5 LOlallt x
s2s-2-0.5 0.5 7019113 x x
s25-2{.5 0.5 701141r3 x
s25-2-2 2 LOlglts x x
s25-2-2 2 tolt4l73 x x x
s25-2-5 5 1011411? x
s25-2-15 15 7017411.3 x
s25-3-5 5 t2118113 x
s25-3-10 10 r2lt8l13 x
s25-3-15 15 721781t3 x
s25-3-20 20 t2l1Al13 x

SWMU#3

s3-1-0.s 0.5 lolTalt3 x x x x
s3-1-2 2 70lralt7 x x x
s3-1-5 5 70/7A171 x
s3-1-10 10 tol7al73 x
s3-1-15 15 10118113 x
s3-1-tNT 15.5 70l7Al13 x x x
s3-2{.5 0.5 10ltal71 x x x x
53-2-2 2 rol18lt3 x x x
s3-2-5 5 ],011A113 x x x

SWMU#4

s4-1{.5 0.5 70ltsl11 x x x
s/,-1-2 LOlLslt3 x x x
s4-1-5 5 70/LslL3 x
s4-1-10 10 LO/ts/73 x
s4-1-15 15 tolTslL3 x
s4-1-tNT 16.5 70lLsl73 x
s4-2-0.5 0.5 70ltslt3 x x x
S/.-2-2 2 rol15l13 x x x
s4-2-5 5 LOltSlL3 x
s4-2-10 10 701L5/L3 x
s4-2-15 15 LOlt5l73 x
s4-2-tNT 18 LOlL5lL3 x

o
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SummarT of Phase lY Sample Locations and Analytical
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SWMU#5

DC-21-0.5 0.5 LO/L6l13 x x x x x x x
DC-2L-2 2 701L5173 x x x x x x x
DC-21-5 5 tol76173 x
DC-22-0.5 0.5 101761t3 x x x x x x x
DC-22-2 2 LOlt6l13 x x x x x x x
DC-23{.5 0.5 7011.6173 x x x x X x x
oc-23-2 2 701761r3 x x x x x x x
DC-23-s 5 tol1.6lt? x
DC-24{.s 0.5 tolt6lt3 x x x x x x x
DC-24-2 2 70176173 x x x x x x x
DC-24-S 5 701761t3 x
DC-25-0.5 0.5 tol1.6ltt x x x x x x x
DC-25-2 2 70lt6/13 x x X x x x x
DC-2s-5 5 70176113 x
DC-27-0.5 0.5 10176111 x X x x x x x
DC-27-2 2 tolt6l73 x x x x x x
DC-27-S 5 ],0176173 x x x x x x
DC-28{.5 0.5 70176111 x x x x x x x
oc-24-2 2 tol16ltl x x x x x x x
DC-28-s 5 rolt6l13 x x
DC.SUMP.O.5 0.5 tolTTltt x x x x x x x
DC.SUMP-2 2 70117111 x x x x x x x
DC.SUMP-5 5 tol17l11 x
DC-Sump-7 7 701lilL3 x
DC.SUMP-10 10 LOlLTlL3 x
DC.SUMP-15 15 LOILilL3 x
DC.SUMP.INT 77 tolLTlt3 x

SWMU#5
DC-26{.5 0.5 70lt6lL3 x x x x x x x
DC-25-2 2 LO/16i13 x x x x x x x
DC-25-5 5 tolL6lL3 x

SWMU#7

DC-1-0.5 0.5 tol76h3 x x x x x x x
DC-1-2 2 LOh6lL3 x x x x x x x
DC-2-0.5 0.5 LOlLO/13 x x x x x x
DC-2-2 2 LO/IO|T3 x x X x x
oc-2-5 5 LO/1O|13 x
DC-3-0.5 0.5 LOlL6h3 x x x x x x x
DC-3-2 2 tolL6l73 x x x x x x x
DC-31-10 10 12h9lL3 x
DC-31-15 15 LzlL9lL3 x
DC-31-20 20 L2lL9/L3 x
DC-32-10 10 Lzlt9lt3 x
DC-32-15 15 LzlL9h3 x
DC-37-20 20 r2h9l73 x
DC-33-5 5 Ll8lt4 x
DC-33-10 10 tl8h4 x
DC-33-15 15 Ll8l74 x
DC-33-20 20 U8lL4 x

SWMU#8

DC-10-0.5 0.5 to19ltl x x x x x x
DC-10-2 2 LOl9lt3 x x x x x x
DC-11-0.5 0.5 to19l13 x x x x x x
oc-tt-z 2 tol9lt3 x x x x x x
DC-29-10 10 L2lL9l73 x
DC-29-15 15 t2lL9lt3 x
oc-29-20 20 r2lt9lt3 x
DC-30-10 10 L2lL9/73 x
DC-30-15 15 72lL9lt3 x
DC-30-20 20 r2l19lL3 x
DC4-0.s 0.5 LOILOIL3 x x x x x
DC4-2 2 !0ltolL3 x x x x x
DC4-5 5 toholt3 x
DC-5-0.5 0.5 LOlL6l13 x x x x x x x
DC-s-2 2 70lL6lt3 x x x x x x x
DC-s-5 5 70lt6lL3 x
DC-5-0.s 0.5 tolL6lt3 x x x x x x x
DC-6-2 2 70lL6lt3 x x x x x x x
DC-5-5 5 70/16/L3 x

o
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SWMU#8

DC-7-0.5 0.5 tolt6/13 x x x x x x x
DC-7-2 2 tolt6l73 x x x x x x x
DC-7-5 5 to/16l13 x
DC-8-0.5 0.5 L019lt3 x x x x x x
DC-8-2 7 LO19lL3 x x x x x x
DC-8-5 5 to19lL3 x
DC-9-0.s o.5 tolgh3 X x x x x x
DC-9-2 2 LOlg/13 x x x x x x
DC-9-5 5 7019/L3 x

SWMU#9

DC-12-0.s 0.5 tol9lL3 x x x x x x
DC-L2-2 2 LO19i13 x x x x x x
DC-13-0.s 0.5 LOlL6l73 x x x x X x
DC-13-2 2 LOl75l73 x x x x x x x
DC-13-5 5 LOlL6l13 x
DC-14-O.5 0.5 LO19/L3 x x x x x x
oc-74-2 2 tol9l73 x x x x x x
DC-15-0.5 0.5 LOl9lt3 x x x x x x
DC-15-2 2 to19lL3 x x x x x x
DC-16-0.5 0.5 LOl76lt3 x x x x x x x
DC-76-2 2 LOlL'l73 x x x x x x x
DC-15-s 5 tolt6lt3 x
DC-17-O.5 0.5 LO19lL3 x x x x x x
DC-77-2 2 rol9lt3 x x x x x
DC-L7-2 2 rol77lL3 x
DC-17-5 5 LO19h3 x
DC-17-5 5 LOlLTh3 x
DC-17-10 10 rol77lL3 x
DC-17-15 15 70h7lr3 x
DC-17-tNT 15.5 LOlLTlt3 x
DC-18-0.s 0.5 LO19/13 x x x x x x
DC-18-2 2 to19lL3 x x x x x x
DC-18-5 5 to19lL3 x
DC-20-0.s 0.5 7019173 x x x x x x
DC-20-2 2 ro19lt3 x x x x x x
T2-1-Clav 27.5 L0l10lL3 x
T3-3-Clav 27.5 70lul13 x
T4-3-Clav 25 rol16lL3 X
T5-2-tNT 16 LOILs/13 x
15-2d-23 23 70/rsh3 x
f5-2d-Lower 31 rol15lt3 x
15-4-20 20 LOlL7l73 x
154-Clav 27 rol11lT3 x
r6-2-2 2 LOl77lL3 x
T5-2-5 5 LOlLTlL3 x x x
T5-2-10 10 70lL7h3 x
T6-2-1s 15 70h7lL3 x x x
T6-2-tNT t7 LOlLTlL3 x
T6-2-20 20 701L7113 x x
T5-2-Clav 26 70/L7lt3 x
17-2-6 5 LOlL/13 X
TA-tO-22 22 70/14ltl x

22 701t4171 x

Surface Water

SW.BS.1 1.01,.8113 x
5W-8S.2 10l7Alt3 x
SW.BS.3 LOl78l73 x
sw-BS-4 1011.8113 x
sw-Bs-5 lo/talt3 x

TABLE 3

Summary of Phase lY Sample Locations and Analytical Parameters
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Clean Harbors Kansas, LLC

i:
,i

i. ).

ilr'
l
I

t'
{

I
i
i,

SBn

.:

uE\ tF: ':"8

T

'r(;:

I

io

o

I .-.-.".\l

o

15 of 15



TABLE 3

Summary of Phase lY Sample Locations and Analytical parameters

Phase lY RFI Report
Clean Harbors Kansas, LLCo

o SWMU - Solid Waste Management Area
AOC - Area of Concern

ft - feet
DRO - Diesel Range Organics

PCB - Polychlorinated Biphenyl
SVOC - Semi-Volatile Organic Compound
VOC - Volatile Organic Compound
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location Depth
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General
Chemistru Herbicide. Metals FCBS PBticidn Rad Chem SVOCs VOCs

Pore Water
(Collected

below Creek

Bottom)

PW-1 5 inches 70l4lL3 x x
PW.1O 5 inches LOll]^l13 x x
PW.11 5 inches to/1TlL3 x x
PW-2 5 inches 70l4lL3 x x
PW-3 5 inches LOl4i13 x x
PW.4 5 inches 7014173 x x
PW-5 6 inches rolslL3 x x
PW-6 6 inches LOl9lL3 x x
PW.7 6 inches L0lt7l13 x x
PW.8 5 inches 10/1,l13 x x
PW-9 5 inches L0l7Ll73 x x

Quality

cc-1 LO/4113 x x x x
cc-10 70lt1^lL3 x x x x
cc-11 tolLLlt3 x x x x
cc-z 70l4lL3 x x x x
cc-3 7014/L3 x x x x
CC-4 L0l4lt3 x x x x
cc-5 7018113 x x x x
cc-5 1019lL3 x x x x
cc-7 LOlLTlt3 x x x x
cc-8 70l7LlL3 x x x x
cc-9

.+
AS-1

LOlltl1.3

7013lt3

: x x: x :;,: x

x
AS-2 L013l73 x
AS-3 LOl3lL3 x
AS4 10/10lt3 x
AS-5 LOlLOlt3 x

o
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Compound
Cas No

lAo

-lr{.!sH IAO ref

l, l, I -Trichloroethane 7 I -5s-6 2.8 a

I, 1,2,2-Tetrachloroethane 79-34-S 0.0 t6 a

I, 1,2-Trichloroethane 79-00-5 0.08 t a

l,l-Dichloroethane 75-34-3 0.269 a

I , l-Dichloroethene 75-354 0.08s9 a

1,2,4-Trimethylbenzene 95-63-6 1.07 a

1,2-Dichlorobenzene 95-s0-l 4.4 a

1,2-Dichloroethane t07-06-2 0.06 a

1,2-Dichloropropane 78-87-5 0.08 r7 a

1,3,5-Trimethylbenzene r08-67-8 5.5 I a

1,4-Dichlorobenzene 106-46-7 5.94 a

1,4-Dioxane I23-9t-I 0-384 a

2-Butanone 78-93-3 24.2 a

2-Hexanone 59 I -78-6 t,t0 d

4-lsopropyltoluene 99-87-6 NA
4-Methyl-2-Pentanone t08-t0-t 6.69 a

Acetone 67-64-l 5 t.6 a

Benzene 7t43-2 0.t68 a

Carbon Disulfide 75- r s-0 6.71 a

Carbon Tetrachloride 56-23-s 0.0734 a

Chlorobenzene t08-90-7 5-t a

Chloroethane 75-00-3 128 a

Chloroform 67-66-3 0.85 a

Cis- 1,2-Dichloroethene r 56-s9-2 0.855 a

khylbenzene r00-4t-4 65.6 a

Hexachlorobutadiene 87-68-3 I.t a

lsopropylbenzene 98-82{ 65. I a

M,P-Xylenes NULL 809 a

Methyl Ten-Butyl ktrer 1634-044 0.8,a a

Methylene Chloride 75-09-2 0.M29 a

Naphthalene 9 r -20-3 0.349 a

N-Butylbenzene l0+5 t-8 50.9 a

N-Propylbenzene I 03-65- I il0 a

O-Xylene 95-47-6 809 a

Sec-Butylbenzene r35-98-8 82.7 a

Styrene I 00-42-5 9.34 a

Tert-Butylbenzene 98-06-6 t0000 d

Tetrachloroethene t27-t8-4 0.t2r a

Toluene r08$8-3 5 t.2 a

Trans- 1,2-Dichloroethene I 56-60-5 1.2L a

Trichloroethene 79-01-6 0.0842 a

l-Methylnaphthalene

Vinyl Chloride

@
2.t9

0.0205 a

a

75-0t4

90- r 2-0

2,4-Dimethylphenol r05-67-9 29.9 a

2-Methylnaphthalene 9t-57-6 8.34 a

2-Methylphenol 95-48.7 48.6 a

Acenaphthene 83-32-9 255 e

Acenaphthylene 208-96-8 NA
Aniline 62-53-3 t.95 a

Anthracene 120-t2-7 t770 a

Benzo(A)Anthracene 56-55-3 7.89 a

Benzo(A)Anthracene s6-55-3 7.89 a

Benzo(A)forene 50-32€ 23.s a

Benzo(B)Fluoranthene 205-99-2 t9.2 a

o
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Compound
Cas No

rAo
(mdks) IAO ref

Benzo(G,H,l)Perylene t9t-24-2 NA

Benzo(K)Fluoranthene 207-O8-9 r90 a

Bis(2-Ethylho<yl) Phthalate I t7-81-7 144 a

Butyl Benzyl Phthalate 85-68-7 478 a

Carbazole 86-74-8 52.7 a

Chrysene 2I8-0t-9 80s a

Dibenz(AH)Anthracene 53-70-3 3.08 a

Dibenzofuran 132-6+9 7.59 a

Dimethyl Phthalate r3r-il-3 NA
Di-N-Butyl Phthalate u-74-2 3t8 a

Fluoranthene 20644-0 2830 a

Fluorene 86-73-7 297 a

Ho<achlorobenzene t8-7+t t.24 a

Hexachlorobutadiene 87-68-3 Lt a

lndeno( 1,2,3-Cd)|rene I 93-39-5 45.5 a

lsophorone 78-59- | t800 d

M-,P-Cresol Mixture NA
Naphthalene 9 r -20-3 0.349 a

N-Nitrosodiphenylamine 86-30-6 350 d

Phenanthrene 85-0 r -8 NA
Phenol r08-95-2 t89 a

furene r 29-00-0 2 t90 a

2,4,5-T 93-76-5 3.75 a

4,4'-DDD T2-548 3 r.8 a

4,4'-DDE 72-55-9 24.t a

4,4'-DDT 50-29-3 24.6 a

Alpha-Chlordane 5t03-7t-9 NA
Ddapon 75-99-0 0.929 a

Dieldrin 60-57- | 0. r93 a

Endosulfan Sulhte r03 r-074 NA
Endrin Aldehyde 742t-934 NA
Endrin Ketone 53494-70-5 NA
Gamma-Chlordane 5103-74-2 NA
Heptachlor Epoxide t024-57-3 0..+05 a

Mcpp 7085- r 9-0 NA
Methorychlor 77-43-5 2t5 a

Pcb- I 254 I t097-69-l 50 e

Penachlorophenol 87-86-5 0.996 a

800 r -3s-2

7429-90-5

46.3

99000

a

d

Toxaphene

Aluminum

Antimony 7440-36-0 8t7 b

Arsenic 7440-t8-2 61.2 b

Barium 7440-t9-t 27700o b

Beryllium 744-4t-7 3650 b

Boron 7440-42$ 20000 d

Cadmium 744043-9 965 b

Calcium 7440-70-2 NA
Chromium 744047-t b

Cobah 7440-484 s79 b

Copper 7440-s0a 8t700 b

lron 7439-89-6 72000 d

Lead 7439-92-l t000 b

Lithium 7439-93-2 200 d

Magnesium 7439-954 NA

o

o

TABLE 4

Soil lnterim Action Objectives
Clean Harbors Wichita
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TABLE 4
Soil lnterim Action Objectives

Clean Harborc Wichita

IAO - lnterim Action Obiective

mg/lqg - milligrams per kilogram

a - KDHE Tier ll Soil to Groundwater (residential)

b - KDHE Tier ll Direct Contect (Non residential)

c - USEPA RSL - MCL based SSL for protection of groundwater

d- USEPA RSL - lndustrial soil SSL

e. - Kanasas Bureau of Environmemal Remediation Policy # BER-ARS-047

.'a: .t1ria r,*.:rra:li:rt.srar:;,

Il'-t '* , ,-,'. r:r"
'1"1', r.?i_,$

i{
i:i

t:,,T
l
i

I
:
!

I
i

lih
&*ri

,.-.*.-- ,, rr trn! J:. :.,;,i:,.r.,., +.:,-,i^..,-.
.tj ;:::rj., r- :

Compound
Cas No

tAo
(mdks) IAO ref

Manganese 7439-96-5 66200 b

Mercury 7439-97-6 20 b

Molybdenum 7439-98-7 5t0 d

Nickel 7440-02.0 32,()0 b

Poassium 7440-09-7 NA
Selenium n8249-2 r0200 b

Silver 7440-224 r0200 b

Sodium 7440-23-s NA
Strontium 7440,-24-6 6r 000 d

Thallium 7440-28-0 0. r4 c

Tin 744iJ-31-S 6 t000 d

fitanium 7440-31-S NA
Vanadium 7440-62-2 5r0 d

Zinc 7440-66-6 6 r 3000 b

o
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o Table 8

Vertica! VOC distribution in Upper Zone Groundwater
Clean Harbors Wichita

Sample Location Sample lD Sampling Method

Depth lnterval
(ft. bes)

Concentration (ug/l

Tetrachloroethene Trichk
SK-15

SK-2S

sK-125

sK-15

SK-15

SK-1S-2-Hydrasleeve

SK-1S-4-Hydrasleeve

SK-1S-5-Hydrasleeve

SK-1S-8-Hydrasleeve

SK-15-10-Hydrasleeve

SK-1S-Ver-2

SK-1S-Ver-4

SK-1S-Ver-5

SK-1S-Ver-8

sK-2S

SK-2S

SK-2S-2-Hydrasleeve

SK-2S-4-Hydrasleeve

SK-25-6-Hydrasleeve

SK-2S-8-Hydrasleeve

SK-25-10-Hydrasleeve

SK-2S-Ver-2

SK-2S-Ver-4

SK-2S-Ver-6

SK-2S-Ver-8

sK-125

sK-12S

SK-12S-2-Hydrasleeve

SK-12S-4-Hydrasleeve

SK-12S-5-Hydrasleeve

SK-12S-Ver-2

SK-12S-Ver-4

SK-12S-Ver-6

SAP (3 volume purge)

RFI(Low Flow Purge)

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydropunch

Hydropunch

Hydropunch
Hydropunch

SAP (3 volume purge)

RFI(Low Flow Purge)

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydropunch

Hydropunch

Hydropunch

Hydropunch

SAP (3 volume purge)

RFI (Low Flow Purge)

Hydrasleeve

Hydrasleeve

Hydrasleeve

Hydropunch

Hydropunch

Hydropunch

11-5 - 25.5

L7

16-18

18-20

20-22
22-24
24-26
16-18

18-20

20-22
22-24

10.75 - 25.75

15

L4-L6

15-18

L8-20

20-22
22-24
L4-L6
16-18

18-20

20-22

L7- -2L

L4

74-76
16-18

L8-20
L4-16

16-18

L8-20

4.9

0.78 J

7.2

6.2

4.3

3.6

1.8

57.7

3.0 J

<1.0
0.81J

448
2.2

2.L

2.L

1.9

2

1.9

377 I
278
5.8

4.L

84.1

29.s
34.2

33.4

3L.2

93.6

118 E

25.L

o

Notes:

SAP, RFI and Hydrasleeve samples collected from the listed well. Hydropunch samples collected from adjacent borings
ft. bgs. - feet below ground surface (estimated)

ug/L - micrograms per liter
J - Validation Qualifier. Estimated Value

E - Laboratory Qaulifier. Estimated above instrument calibration rangeo



1.";J;",;;;,,_;;,,.t.*,.t . . - .--.r

o
TABLE 9

Soil Radiological Andyticd Results

Phase lY RFI Report

Clean Harbors Kansas, LLC

o

pCi/l = picocuries per liter

U = Not detected

Detections are shown in bold

RFI

lnvestigation

Area

Parameten Radium 225 Radium 228
Method: sw93t5 sw9320

Unic DCi/l pCi/l
Samole Location DeDth Date

Uptradient, Off-

Site Background

BG-I t0/t t120t3 0.58 U

BG-2 t0/t t/20t3 0.s9 U

BG.3 r0/r u20r3 0.8 t U

BG.4 r0/r r/20r3 U 2.4

AOC #t2

Ar2-r-0.5 0.5 t0t9t20t3 0.5 r U

At2-t-2 2 r0/9/20 r 3 0.52 U

At2-t-5 5 r 0/9/20 r 3 0.4t U

Ar2-t- r0 t0 t0t9t20t3 0.9 t 0.89

Ar2-r- l5 t5 totgt20t3 U U

At2-t-tNT t7 totgnot3 U U

A I 2-2-0.5 0.5 t0t9Dot3 U 0.58

At2-2-2 2 t0t9t20t3 0.6 r 0.95

At2-2-s s t0t9t20t3 U U

At2-3-0.5 0.5 t0/t8/20t3 U U

Ar2-3-2 2 t0t9l20tt U U

Ar2-3-s 5 r 0/9/20 r 3 0.92 U

At2-3-t0 t0 t0t9l20t3 0.45 0.5 r

Ar2-3-r5 t5 t0t9n0t3 U U

At2-3-tNT t6 r 0/9/20 r 3 U U

At2-4-0.5 0.5 tu9n0t3 o.44 0.97

At24-2 2 t0t9t20tt U U

Ar2-54.5 0.5 t0l9t20t3 0.69 t.5

Ar2-5-2 2 t0t9l20t3 0.55 U

At2-5-5 5 tot9t20l3 U U

A I 2-6-0.5 0.5 r 0/9t20 r 3 0.63 U

At2-6-2 2 tol9t20t1 0.46 1.2

swMU #22

s22- | -0.5 0.5 l0t9t20|3 0.4 r U

s22- r -0.5 0.5 r0/r8/20r3 U U

s22-2{.5 0.5 t0t9t20t3 0.62 U

s22-2-5 5 t0t9D0t3 l.t U

sMwu #24

s2+t-t5 t5 t0/t0/20t3 0.62 t.5

s2+rD 38 t0/rs/20r3 0.73 U

s2+rD 44 r0/t5/20t3 U U

o
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